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Important Note : 1. On completing your answers, compulsorily draw diagonal £10:

o/ﬁs wriﬁen eg, 4248

2. Any revealing of identification, appeal to evaluator and /or eqi'\l@t}
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Third Semester B.E. Degree Eyﬁﬁ‘ ination, June/July 2018
Engineering Elgﬁﬁ' magnetics
£,
Time: 3 hrs. C % Max. Marks: 80
\\
Note: Answer any FIVE full qugbtf‘pns, choosing one full question from each module.
<o
; 4»::?\}\5 Module-1
1 a. Define electric field<inteniity and flux density and also establish the relationship between
them. NN\ (04 Marks)
b. State and explair%}%;ulomb’s law of force between two print charges. (06 Marks)
c. Two unifor \/Ify charges of densities 4 nc/m and 6nc/m lying x = 0 plane at y = 5m and
y= -6mK 3 ively. Find electric field intensity at P(4, 0, 5)m. (06 Marks)
O ™
3\\\‘ OR
2 a \Dérwé an expression for electric field intensity due to infinite line charge. (08 Marks) >\\

\(\'\} A,/
b\\@ volume charge density p, = 3k , where r # 0, k = constant exists within a sph[ijé"}f)'f
' r S

radius E Determine the magnitude of point charge placed at origin which wx IAprgduce the

. a REN
same electric field at r=—. J oo (08 Marks)
2 N
A
N2
Module-2 A \\ ¥4
a. Derive the Maxwell’s first equation in electrostatics. \\ (04 Marks)
o QRQ>

Derive the expression for continuity of current. ,A;\ N\ (06 Marks)

¢. Find the total charge in a volume defined by six plan@{\ﬁoy which 1 <x<2;2<y<3;

3<z<4.If D= [4xax +3y? a, +22° aZ] c/m’. © \\\")’ (06 Marks)
A0
OR _ {\ 0\”)
a. Briefly explain Gauss’s divergence theorer M;;» (06 Marks)

b. Obtain an expression for the energy expﬁ d'in moving a point charge in an electric field.
\ e (06 Marks)

c. Let V— d) in free space i rlcal system. Find E at B(2, 30°,-1). (04 Marks)
p %\

“-«..

\3\\\ 5y Module-3
a. With the usual notati /o Eﬁ:iduce the Poisson’s and Laplace’s equation from the Maxwell’s

first equation. - /) (06 Marks)
b. Determine whetk }\or not the following vector represents a possible electric field.
E=5cosza aé\ Vg]m (04 Marks)
c. Prove th;z/ Hg """ ine integral of magnetic field intensity H around a closed path is exactly
equal,to ourfeént ‘I° enclosed by that path. (06 Marks)

3\
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W ©
OR {}}\a’/’
6 a. Solve Laplace’s equation to determine the capacita?(qg ofa coaxial cable when the inner
radius is ‘a’ and outer radius is ‘b’ respectively. Z}\‘d/\ (08 Marks)
b. State and explain ‘stokes theorem’. \(:“\ > (04 Marks)
c. Given the vector magnetic potential A =Q<%,;>#) 2yza, +(-x?)a,. Find magnetic flux
i e 04 Mark:
density. «S\f\\' (04 Marks)
= ydule-4
7 a. Derive Lorentz force equation ;a/n\d\f@g; 1tion the application of solution. (05 Marks)
b. A \9 ~ W =2 A A A . .
A point charge Q = -1.2C H@%@omty V= (5 a, +2a, —3az) m/s. Find the magnitude of
force exerted on the chqg_ggki“?;
G = A DA
iy E=-18a,+ 5@}}\«?};{7 a, V/m
i) B=-44a, +¢§;4;43 i, T
. iiiy Both @@pfé&ﬁt simultaneously. (06 Marks)
" Briefly explaiitf0rce between differential current elements. (05 Marks)
. (Q:\\\"::w-' .
N OR A
8 a };Lscu%v the magnetic boundary condition at the interface between two different magne é\g
~iiagerials. (05 Marks)y)
5§§§§§rfeﬂy explain potential energy and forces on magnetic materials. (05. "f‘" S)
q (3z:A rectangular loop of wire in free space joins A(1, 0, 1), B (3, 0, 1) to C/gB\w\l‘},\)l) to
9[:.::.\‘_“;;& D (1, 0, 4) to A. The wire carries a current of 6mA flowing in &, direction ﬁ;mﬁg?/- % C. A
;\i;,?\"! filamentary current of 15A flows along the entire z-axis in the ézdheggo as shown in
Fig.Q.8(c). Find: i) Force on side BC ii) Force on side AB  iii) Total go‘rQébn loop.
~IN (06 Marks)
m\\\\ »
(ﬁ\f(\\ﬁ’/
%
N\
Fig.Q.8(c) \g\\‘})
Module- N~
9 a. State and explain Faraday’s law in point and4 egral form. (06 Marks)
b. Derive Ampere’s circuit law in point fQim\//and integral form suitable for Time-varying
fields. QO (07 Marks)
c. Find the angular frequency at wh/ich(}h} “conduction current and displacement current are
; ; . _ Lol _
equal in medium with 6 = 5.6 ﬁ\@;ﬁ/m and e,=40. (03 Marks)
QO
N, OR
10 a. State and prove Poynting t;lf_tgorem. (06 Marks)
b. Briefly explain ski éf‘%ﬂh and skin effect. (05 Marks)
¢. A 300MHz unifofi ine wave propagation through fresh water for which 6 =0, pr = 1 and

&= 78, Calqyfé;i%;\
i) Attemx@ét@c}ﬁ constant

i)  Phasg constant

iii) ¢4 ave length

iyj)\?j\\}lgfrinsic impedance. (05 Marks)

NN
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