USN

Time: 3 hrs. o
Note: Answer any FIVE full questions, cgo‘%§* é@ ONE full question,
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g Module-1 Nl

S 1 a. Stateand explain Coulomb’s la fin complete form. (06 Marks)
8 b.  Two particles having charge nd 5nc are spaced 80cmapart. Determine the E at a point
2 is situated at a distance of 0.3m from each of the two R,artlcles Use er=5. (Use Bakelite
& medium). S , (06 Marks)
2 C. Identical point chargese %F 3fic are located at the f"ég}w

2

=

the magnitude of the %me on any one charge? s (08 Marks)
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aining blank pages.

c. Calculate the numerlcal values for V and py at P in free space if V = tyzl at P(1, 2,3).
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s < 2 a. Derive expréss«fén for E due to infinite lin€_ oharge from first prmmple (08 Marks)
B ? b. Two un;{ ﬁme charges of density 4n ¢/m and 6n ¢/m lie in x = 0 plane at y = +5m and
= % — 6m r€sp tively. Find E at (4, 0&5& b (06 Marks)
S ; C. Deﬁneag and D, Hence establls%hewelatlon between (06 Marks)
E = £
23 » ¢  Module-2
—; g 3 a. State and prove Gauss @gﬁeﬁﬁence theoreri. (06 Marks)
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S g 5¢? > ., ® Y .
._§° § b. IfD= %a c/m (m spherlcal system) h valuates both sides of the divergence theorem
Q
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E3 j (08 Marks)
2 “2 ¢. Prove that p, %M} D. (06 Marks)
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& <8 4 a Estab’l*s relation E = L Ny : (06 Marks)
z E b. Electrical potential at an érbitrary point in free space is given as
R / -(x+1) +(y+2)”4—(w+3) Volts at@(Z ;V, 0). Find :
Q il ? - 4 o
‘:{:i DV i) E iii) ﬂf@EI 1v) ID|  Wv)py (08 Marks)
en
g 2 e ‘Derive continuit fc*urrent equat19n ¢ (06 Marks)
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s N ¢ 9f%Module-s
< 5 a. Derive Laplace and P01sson 9 equatlons and write Laplace Equation in all 3 co-ordinate
iy systems. (08 Marks)
é b. State and prove unique w@% ’theorem (07 Marks)
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(05 Marks)
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6 a. An assembly of two concentric spherical shells is con ns
a distance of 0.1m and is at a potential of 0 volts. The ;%%ypherlcal shell is at a distance of
0.2m and at a potential of 100V. The medium begﬁ them is a free space. Find E and

D using spherical co-ordinate system. %ﬁ@ (06 Marks)

ei;ca. The inner spherical shell is at

b. State and prove Ampers circuital law. 4 (08 Marks)
c. Ata point P(x, y, z) the components of veﬂ@tg*m gnetic potential A ax:é,glven as

Ax =4x+3y+2z

Ay =5x+6y+3z and

Az=2x+3y+5z

Determine B at point P and stagte ‘nature. (06 Marks)
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ﬁ%é@’ Module-4 .
7 a. Derive an expression f@i«%e force on a differential ’“urrent element placed in a magnetic
field and deduce the reS“trlt or straight conductor uf mform magnetic field. (08 Marks)
b. A point charge Q7 lgﬁ% has a velocity of5><106 m/s in the direction
av = 0.64, +07 19034,
Calculate the r%sa nitude of the force exe%g,

on the charge by the field

i) FE& -84, +4a, +6a,K v/m ¢
11)4‘* = —3a, +4a, +6a, M%
111)*”**B & E acting together. & (06 Marks)
c. State and explain Lorentz forceo equation. S ! (06 Marks)
8 a. Define: i) Magnetlzatlon (04 Marks)
b. If B=0.05x ayT in4 materlal for whxc rh gnetlc susceptik
Dpe  d)p (08 Marks)
c. Discuss the itior ”& interface between two media of different
permiab}gieszf (08 Marks)
M Module-5
9 a. Derwe Maxwell’s Equa%&%,m point form and fiﬁitegral form for Time varying fields.
# | @% (08 Marks)
For a lossy dielectpic 6'=5s/m, ¢, =1the"8lectric filed intensity is E = 100 sin 10" t. Find
- 30 and J4 and freq\u:en& at which both hgve Equal Magnitudes. (04 Marks)
c. Starting from M“éxw%vell’s EquatiofsDerive the wave equation for a uniform plane wave
travelling m@ff;ée space. C (08 Marks)
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10 a. State and prove Poynthing (08 Marks)
b. Deduce the expressw%@‘» or a and B for a uniform plane wave propagation in good
conducting medium. , (06 Marks)

il. 1s characterlzed by 6=107 s/m, € =15and p, = 1. At the frequencies

g MHz and 10 GHz indicate whether the soil may be considered a
conductmg dlelectrlc or neither. (06 Marks)
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