gonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw dia

50, will be treated as malpractjg€.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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rth Semester B.E. Degree Exa%matlon, Jan./Feb. 2023
Electromagnetic Fi eld Theory

> Max Marks: 80

Define Divergence and Curlin artesmn coordinate system with mathematical expressions.
. (10 Marks)

Define: o ¢

i) Electric Field mtensmy

ii)  Gauss Law. =, Y (06 Marks)

o QRE y

Find Curl*‘H 1f H=(2pcosda, —4p sin, ¢a¢ - 3az) ; (04 Marks)

IdentlcaT“pomt charges of 3uC are l"ecated at the four COTRETS of the square of Scm side, find

the magnitude of force on any one charge R (06 Marks)

Derive an expression for field due to an infinite line

hq;ge using Gauss law. (06 Marks)

Obtain the boundary COIldlthIl between conduotor and free sp,a,ce in an electric field.

(08 Marks)
The potential ﬁeid in free space is given by V 50/r,a<rs < b (spherlcal)
i)  Show that, pV =Qfora<r<bpe ¥ P

(08 Marks)

i) Fmd the energy stored in the feglon a<r<b. s

/ R OR
Potentlal is given by V'= 2(x +1) (y+2)> {24 3) volts in free space. Ata point P(2, -1, 4).

..i';_Calcu}ate i) Potentlal 11) Electric Field: Intehsxty (04 Marks)
D. _Show that the pote”ntlai at the origin due to'the uniform surface charge density p, over a ring
~z=0 and radius %efween R<r<Rt+1; is mdependent of R. (06 Marks)

Obtain an explfe_ssmn for the energy stored in a capacitor. (06 Marks)

Module-3
From the Gauss’s law derwe Poisson’s and Laplace’s equation. (08 Marks)

Evaluate both sides of the Stoke’s theorem for the field H = 6xyax —3y’a, A/m and the

rectangular path around the region, 2 < x <5, -1 £y <1, z=0. Let the positive direction of
. (08 Marks)
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OR
State and explain Ampere’s 01rcu1ta1 law.
Given the potential field V = 3x° yz + ky32 volts:
i)  Find K if potential field satisfies Laplace’s equation
ii) Find E at (1,2; 3. @: L e (06 Marks)
Find the incremental field strength at P, due 10 to'the current element of 2na a,wAm at P,. The

(04 Marks)

g0

co-ordinates of P; and P; are (4, 0, 0) and _(Q % 5 respectively. (06 Marks)
odt Tl
Define: &
i)  Magnetization Lo
™ ¥ (04 Marks)

ii)  Permeability. ;
A current element 4cm long is along y-axis with a curren%f 10mA flowing in y-direction.

Determine the force on the puﬂent element due to the magnetn: field, if the magnetic field

H=[5a, /u]JA/m. M”“”" = (06 Marks)
Derive an expressmn%ﬁhe force on differential ¢ ment carrying element. (06 Marks)
- OR=_
Discuss the mﬁmenc boundary cond1t1ons at at the interface between two media of different
permeablhges b (08 Marks)
Calculate' the-inductance of a solenoid“of 200 turns wound tlghtly on a cylindrical tube of
6cm dfameter The length of the tu}ge is 60cm and the solenoid is in air. (04 Marks)
- (04 Marks)
. 7 Modules © % Al

Derive the wave equatlon fﬁr““‘unlform plane wave propagatlon in perfe;t dielectric.
oy B, (08 Marks)
A conductor lcm in length is parallel to T_g—ams and rotates at r: radlus of 25cm at 1200rpm.
Find the mduced‘%ltage if the rad1a1 ﬁel&ié given by B _‘"8.§a-r . (08 Marks)
Obtain the solution of wave eqmtlon for uniform p}&n%wave in free space. (08 Marks)
Calculate*“%he induced e.m.f at t = 10sec. When thc flux through each turn of a 200 turn coil
(04 Marks)

ii) Wave“T%ngth (04 Marks)
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