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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'i‘h’ard emester B.E. Degree Examination, Dec. 2017/Jaﬁ}32918
\”\) / Engineering Electromagnetics (um f«’

o

: U *C\
Time: 3 hrs. ;f\%/} / S Max Marks: 80

Note: Answer mg/ F@VE Jull questions, choosing one full questmnﬁ'}lih each module.
/

/" "‘\
Module-1 >
1 a. State and explain E’ ’s law in vector form. \/’; (05 Marks)

b. Find the electric fiel ngm if the following ch. thl tributions are present in free

space: :

i) Point charge 12 nc a?,‘%; 9, 6). :\

ii) Uniform line chargerof\linedr charge density 3/@?/%>at x=2,y=3.

iii) Uniform surface charge of'density P = 0.2 e/~ 28t x = 2. (06 Marks)
€. Define volume charge densxtywAT find the\ip charge within each of the indicated

volumes. \V

By
) 0<p<0.1, 0O<dsm, 2<zé~g?}i¢#g@2m(oe¢)

-2r

i) Universe: p, = P LS SARY (05 Marks)
12 /\S}/ 4 »
cnide. M:} (//’M‘ ()\
..... R (OF
2 a. Define Electric flux and flux degs\l SN (04 Marks)

b. Given a 60 uC point charge locate

the origin, % total electric flux passmg through:
i) That portion of the sph%x’e7 = 26 cm bounded by Bz <—72£ and 0<¢d< ~2—

‘4

”/j
ii) The closed surface d/ef@?iby p=26cmand z= +26 oh
iii) The plane z = 26 z‘/}n e \ (07 Marks)
¢. Derive the expressmn fmc due to infinite line charge of ch”a\r;ge Qnsﬁy py(c/m).
T, / (05 Marks)
Qi{")} e Sy
‘Q\/ &
03 Module-2 (B0
3 a. Stateand prgmxe\@gﬁss law for point charge. \»‘:f (05 Marks)
b. State and Gige divergence theorem. ?/ N (05 Marks)
C. Ineach pril w;*:t‘)llowmg parts, find value for div D at the point spemﬁeH 1 r'*xj*’
i) Dxé @;cyz yHa, +(x’z-2xy)dy +x’ya, c/m? at Pa(2, 3, -1). o C}} .
ii) Z“D =9pz’ sin ¢a +pz®sin 2¢a, +2p’zsin® ¢a, c/m*at Pa(p=2,¢= 110% -\1)
/2 \‘:;5 (Q§ Marks)
N OR ' °e)
4 a > efine potential difference and absolute potentlal (04‘\1)?&5)
b.A-point charge of 6 nc is located at origin in free space, find potential of point p,if p is
located at (0.2, -0.4, 0.4) and
i) V=0 atinfinity
i) v=0at(1,0,0)
iii) V=20V at (-0.5, 1, -1) (06 Marks)
c. Derive point form of continuity equation for current. (06 Marks)

1of2
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Ly (e
éj\; Module-3 ,, ;\ 2
a. D;’/ the expressmn for Poisson’s and Laplace’s equation. {f o \‘(05 Marks)
b. T lates of parallel plate capacitors are separated by distance ‘d’ ﬁd\ dintained at
potemd 1o and Vj respectively. Assuming negligible fringing effect dete Hine potential
at any'p mt \between the plates. 29 (06 Marks)
¢. State ahdl' rove uniqueness theorem. (05 Marks)
X , .
2 OR 89
a. State and exp?gj{n,/ t-Savart law. ~ (06 Marks)
b. Find the magneta% }; density at the centre ‘0’ of a square of/;sxd%s @qual to Sm and carrying
10 amperes of curtent:™ (06 Marks)
c. At a point p(x, y, ﬂ/) e components of vector ma 61\10/ potential A are given as
A, =4x+3y+2z, 3\ :x>+ 6y+3z and A, =2X +3y{‘-} . Determine B at point P.
¥ < \\ :
s\/‘:, fffff \;> "C\:\u,f‘;f (04 Marks)
\O. Module-d (USF
a. Derive Lorentz force equation. % 1 ,/;\, {i“i"}\\; " (05 Marks)
b. Derive an expression for the forggv@ a dxf/fjex;eﬁ‘tiaf current element placed in a magnetic
field. VAR, (06 Marks)
¢. A conductor 4m long lies along thé/yv@xiﬁwxgh a current of 10 amps in the a, direction.
Find the force on the conductor if the fleld is B=0.005a, Telsa. (05 Marks)
N
< w@R»@r S
a. Define: i) Magnetization, i) Per(ng ility. \ o (04 Marks)
b. Find the magnetization in a mag«i’ketic aterial whé{g;z;)
i) =18 x 10° (H/m) and 120.LA/m) ,:5::3
i) pr = 22, there are 8. {37 ><<’iO28 atoms/m’ an “gagh, atom has a dipole moment of
45 % 1077 (A/m®) an ,x:.,’ )
iii) B =300 uT and %m \}gf* i (06 Marks)
¢. Discuss the bounda(ry"\to ditions at the interface begtw’eér\a\ two media of different
permeabilities. h W/ \\f - (06 Marks)
Y i e
N~ Module-5 2 2
a. State and expla \Fqi’aday s law of electromagnetic induction. .»1 (5); (04 Marks)
b. Find the fre uﬁ% at which conduction current density and dtspla&erﬁe)t current are equal
ina mednmg w ith o =2 x 10™ U/m and & = 81. (06 Marks)
c. List M%un’s equations in point form and integral form. (06 Marks)
(’ ‘{/ ? / ? o /'\
OR ’x N
a. Ob ta ajolutlon of the wave equation for a uniform plane wave in free space. {66 Marks)
b. Stfa‘te d prove Poynting theorem. «\( 6 M@rks)
c. ‘Theg;lepth of penetratlon in a certain conducting medium is 0.1 m and the frequeﬂcy/d'f the
— glsctromagnetlc wave is 1.0 MHz. Find the conductivity of the conducting medium. 3“7 %
04 ?Warks)
% ok ok ok k
20f2




