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

18ECSS

. Max. Marks: 100

Note: Answer any FIVE full questions, cha;();ing ONE full question fr&m each module.

Module—l S
State and derive Coulomb’s law. (06 Marks)
Find the force on charge Q, located at (4, -2, 1) m due to charge Q; located at (3, -1, -2) m.
Q; =200 uC, Q, =300 pC. b (07 Marks)
Calculate the electric ﬁeld intensity E at (-1, 3, -2) m due to infinite line charges with
p, =25nC/m lying along x-axis and p, =50nC/m lymg along y-axis. (07 Marks)
OR

Derive electric ﬁeld mten51ty E due to infinite line charge. (06 Marks)
Two point charges Q; = 5 uC and Q, = -3 {1C are located in free space at (1, 0, -2) m and

(-2, 1, 3) mrespectively. Find electric field mtens1ty EatP(-3,2,-1) m. (07 Marks)

Calculate the electric field intensity E at (- 2 , -3) m due to infinite sheet charges :

B, = gl—nC/m located at y = 3 m and
£ S

. (07 Marks)

ps = —nC/m’ located at z=+5m
fy B9 o )
& Module-2 .y
State and prove Gauss law. o P R % (06 Marks)
. ¥ v
Given D= —5———3 B¥m’ in cylmdrlcal co-ordinates. Prove dlvergence theorem for the
i
volume enclosed byr=2m,r=31,2=0 andz=5m. ¢ (07 Marks)
Find the total charge in a volume defined by six planes for which, 2<x <3, 3<y<4,

4<z<5 1fD 5x’a, +4ya +32a C/m?. ‘ (07 Marks)
v OR_©

Using Gauss’s law, derwe the expressmns for D and E due to co-axial cylindrical
’conductors e N J (06 Marks)

é/}

. 'Calculate the total. electric flux density. due to two umform lme charges of 30 pC/m lying

along x-axis and 50 uC/m lying along z-axis, at (2, 3, 4ym. (07 Marks)
In an electric F eld potential ﬁegd iSW = 5%’ +3y° +8z volts. Find

(i) E (ii). 1 (iii) D at(-3,2,4)m (07 Marks)

; Module-3

Using Laplace’s equatmn derive the expression for potential (V) and electric field strength
E due to two concentric cylinders of infinite length. (06 Marks)
In spherical co- ordmates V=750voltsatr=25cmand E =825a V/imatr =75 cm.
Determine the iocatlon of voltage reference if potential depends only onr. (07 Marks)
State and prove-Ampere’s circuital law. (07 Marks)
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" Determine fo llowmg parameter
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) OR _
Using Biot-Savart’s law, derive the expression for magnetic field intensity “H” due to
infinite long conductor. (06 Marks)
In spherical co-ordinates, V =0 for r = 0.2 m and V =200 volts for r = 3 m. Assuming free
space between concentric spheres (Shells) find electrlc field intensity E and flux density D.

(07 Marks)

Find magnetic field intensity H at the center of a square loop of sides equal to 10 m and

carrying a current of 5 amp. " (07 Marks)
Module—

Derive the equation for magnetic 1orce ona differential current element in a magnetic field.

(06 Marks)

Calculate the force on a straight ¢ conductor of length 0.5 m carrymg a current of 10 amp in

the z-direction, where B=5x10" a, Teslaand B= 6x107° a, Tesla. (07 Marks)

A solenoid with air core: has 2000 turns and a length 0f700 mm. Core radius is 50 mm. Find

self inductance. & (07 Marks)
OR~

Derive the equﬁmon for force between two'ﬁarallel current carrying conductors. (06 Marks)
Derive tangential and normal boundary.conditions (magnetic) between two media of
permeabilities | and po. & (07 Marks)
Find the inductance per unit length of a co-axial conductor w1th an inner radius of a =4 mm
and outer radius of b= 10 mm. Assume =1 (07 Marks)

= Module-5
State the inconsistency of Ampere s law, for tlme varymg fields. Denve Maxwell’s equation
to correct it. . (06 Marks)
Derive general plane wave equation m terms of E, taking- help of the Maxwell’s equation
(for free space). ' (07 Marks)
A plane wave- travelling in positive z-dlrectlon in a lossless unbounded medium has
permeability 5 times that of free space and a dlelectrlc constant 3 times that of free space.
(i) Find phase velocity of the wave %
(11) It E has only x—componen‘c with amplitude 25 V/m find amplitude and direction of H.

CMR I LlBBARY (07 Marks)
& RE -
. | OR BANGALD
: »%;Prove that conduction current and dlsplacement current are equal (06 Marks)
State and explam Poyntmg theorem. (05 Marks)

or a medium with €= 4, u- =1, a=20x10"5m

f=1 mHz.
(1) Attenuation constant ..
(1)  Phase shift constant
(i)  Propagation constant
(iv)  Wavelength .
(v) Phase velocity
(vi)  Intrinsic impedance
(vii)  Skin'depth (3) (09 Marks)
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