Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN . ~15EC36
Third Semester B.E. Degree Examination, Dec.2017/Jaii*12\{)18
" Engineering Electromagnetics -
Time: 3 hrs. & U Max. Marks: 80
Note: Answer cmy FIVE full questions, choosing one full questiwglﬁ*‘o?h each module.
w3 Module-1 N
1 a. State and explain Coulomb s law in vector form. w1 (05 Marks)
b.  Find the electric field B at. orlgm if the following charce dlstrlbutlons are present in free
space: .
i) Point charge 12 nc at P(? 0, 6). :
i) Uniform line charge of linear charge density 3,nv/m \at Xx=2,y=3.
iii) Uniform surface charge of density P = 0.2 nc/rn -at x = 2. (06 Marks)
C.  Define volume charge densny xlso find the tota) charge within each of the indicated
volumes.
) 0<p<0.1, 0<p<m, 2<Z<4 p “p z sm(06d))
=2r
ii) Universe : p, = = > ; (05 Marks)
r . \ ’
oR
2 a. Define Electric flux and flux densny (04 Marks)
b.  Given a 60 uC point charge locateu. at the origin, hnd the total electric flux passmg through:
i) That portion of the spherc ¥ 26 cm bounded by \) < 6 i E and 0<¢< E
ii) The closed surface deﬁned by p=26cmand z= +26 cm
iii) The plane z=26 ¢, e (07 Marks)
c. Derive the expressmn ‘fO“ E due to infinite line charge of char t;: den51ty By (o/m) .
, (05 Marks)
: Module-2 oty
3 a. State and prove u;uss law for point charge. N (05 Marks)
b. State and prow divergence theorem. s ‘ (05 Marks)
C. In each of ¢ }u followmg parts, find value for div D at the point spe01ﬁed ot >
i) =(2xyz-y*)a, +(x’z-2xy)ay +x’ ya, c¢/m” at Pa(2, 3, -1). e Y,
11) D= = 2pz” sin (ba +pz” sin 2¢a, +2p*zsin’® ¢a, ¢/m? at Pg(p =2, o =110% L -l)
o (06 Marks)
¥ OR . X ” .
4 a Define potential difference and absolute potential. (04Marks)
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 at infinity
i) V=0at(1,0,0)
i) V=20 Vat (-0.5, 1, -1) (06 Marks)
¢. Derive point form of continuity equation for current. (06 Marks)
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Module-3

"D rive the expression for Poisson’s and Laplace’s equation. (05 Marks)

Two plates of parallel plate capacitors are separated by distance ‘d’ and maintained at
potentlal zero and Vo respectively. Assuming negligible fringing effect determme potential

at any point between the plates. (Om (06 Marks)
State and ,p*eve uniqueness theorem. g (05 Marks)
State and explaiz Biot-Savart law. P (06 Marks)
Find the magnetic flux density at the centre ‘0’ of a square ofclues equal to Sm and carrying
10 amperes of current. \ s (06 Marks)

At a point p(x, y, 2); lhe components of vector magnetle '"poten‘ual A are given as
A, =4x+3y+2z, A ; ,x+6y+3z and A, —2X+3V+SL Determine B at point P.

o (04 Marks)
A Module-4
Derive Lorentz force equation.: -\ (05 Marks)
Derive an expression for the force on a dlfferemlal current element placed in a magnetic
field. i Nt (06 Marks)
A conductor 4m long lies along the / ‘axis \Mth a current of 10 amps in the a, direction.
Find the force on the conductor if the field is B =0.005a a_ Telsa. (05 Marks)
“OR"
Define: i) Magnetization, ii) Perrr‘eaotnty e (04 Marks)

Find the magnetization in a magnetl" material whe"e
i) p=1.8x 10’ (H/m)and 120 (A/m)

i) ur = 22, there are 83 X 1028 atoms/m’ and edch ‘atom has a dipole moment of
45X1027(A/m)and /

iii) B=300 uT and y, =15. (06 Marks)
Discuss the boundat’y eondltlons at the interface betw en two media of different
permeabilities. N S, (06 Marks)
/ Module-5
State and explam a"aday s law of electromagnetic induction. "~ (04 Marks)
Find the freq uency at which conduction current density and dlsplaeement current are equal
ina medxum Wwith 6 =2 x 10* U/m and g = 81. (06 Marks)
List Ma,(\;we\lll s equations in point form and integral form. 7 (06 Marks)
Obtain solution of the wave equation for a uniform plane wave in free space. - (96 Marks)
State and prove Poynting theorem. (06 Marks)

~The depth of penetration in a certain conducting medium is 0.1 m and the frequeney of the

- exeetromagnetlc wave is 1.0 MHz. Find the conductivity of the conducting medium.

04 Marks)
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