Important Note : 1. On completing your answers, compulsorily draw diagonal ﬁ%ogéi}ines on the remaining blank pages.

50, will be treated as malpractice.

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

TN 15EE45
Time: 3 hrs. ( Max. Marks: 80
Note: Answer any FIVE full q;g{e"g\iaﬁs,‘k choosing one full question from each module.
Module-1
1 Two points A and B have t‘ﬂe followmg orientations.

(34 1, 0)m, respectively. Find the X, Y & Z components of the forces on Q. (05 Marks)

c‘apacltor is charged to a potential difference of 500 V? What is the energy density?

A(2.614, 7.369, -3.( 9) dnd B (3.162, 7.023,-2.318)
Check whether AB “is'a unit vector. (05 Marks)
Given two points, C(-3, 2, 1) and D(r =5, 6 = 20°, ¢ =-70°)
Find (i) The spherical coordinates of C

(i) “The rectangular coordinates of D
i ',tThe distance from C to D. (06 Marks)
Two pomt charges Q; = 100 uC and Q, = 100 pC are located at points (-1, 1, —=3), and’

OR

" Determine the electric field intensity at a point ‘A’ located at distance O.Sm*«féftgl\\”o.élm

respectively from charges Q; and Q, spaced 0.5m apart. Given Q; = 1"><}10'\‘9 C and
O =810, (06 Marks)
State and prove Gauss Divergence theorem. (06 Marks)

If D=9x%_+ S5y’a, +2za, ¢/m?, find the charge density at the point.(1y5, 9)m. (04 Marks)

Module-2
Prove that electric field intensity is expressed as negative grad.e'at of scalar potential.
" (05 Marks)

Prove that the potential at a point P due to a charge disc ét“‘distance r’ is Q V.

dne,r
Ao (06 Marks)

A parallel plate capacitor consists of 3 dielectric. layers if

e;1=1, di=0.4 mm

€,=2, d=0.6 mm

€3 = 1 d3 0.8 mm )
and the area of cross section is 20 n% find its capacitance C. (05 Marks)

i \ OR

Find the electric field “strength at the point (1,2, —1)
given the potential ¥ = 3x2y +2yz* + 3xyz. (05 Marks)

An electric field of ‘!:rength 3 V/m in air enters a dielectric medium. The orientation of
electric fields with'respect to boundary in air and dielectric are 30 and 60 respectively. Find
the relatlve:pe cability of the dielectric. Also find the electric field strength in the
dielectric. (06 Marks)
Determine: *He capacitance of a capacitor consisting of two parallel plates 30cm x 30cm
surface\area separated by 5 mm in air. What is the total energy stored by the capacitor is

(05 Marks)
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5 a. Derive Poisson’s and Laplace’s equatlonv* erte Laplace’s equations in cylindrical and
spherical coordinate system. ‘ : (06 Marks)
State and explain umqueness theorem:;: (05 Marks)

Given vector field E= (12yX ~—6z x)a +(4x° +18zy° )a, +(6y’ —6zx*)a,. Check for
Laplace or Poisson’s field. . (05 Marks)

OR
6 a. State Biot-Savart’s law Ampere s circuital law and Stoke’s theorem. (06 Marks)
b. A single turn cn’calar, coil of 50 meter in diameter carries a current of 28x10* Amps.

Determine the: magnetlc field intensity H ata point on the axis of coil and 100 m from the

coil. The pofthe free space is umty (05 Marks)
c. Verlfy whefher’the vector field F = Y7, +z Xa +x’ya, is irrotational or solenoidal.
(05 Marks) ..
Module-4 D
:btam the expression of Energy stored in a magnetic field. (05 Marks)
=" Derive Lorentz force equation and mention the applications of its solution. (0‘6 Marks)
Derive the boundary conditions at the boundary between two magnetic medla of different
permeabilities. (05 Marks)
OR R
8 a. Derive the expression for the inductance of a solenoid. (05 Marks)

b. Calculate the inductance of a 10 m long co-axial cable filled. w1th a material for which
=18, 0 =0, p, = 80. The external and internal diameters of ihe cuble are | mm and 4 mm

respectlvely N (06 Marks)
¢.  Find the maximum torque on an 85 turn rectangular 0011 G ?.m‘by 0.3m carrying a current 2A

inafield B=6.51. (05 Marks)
Module-5 &

9 a. State and explain Poynting theorem with derwaﬁon (08 Marks)

b. Determine the propagation constant at 500 kHz for a medium in which u, = 1, €, = 15,

o = 0. At what velocity will an electro\m\“‘gnetlc wave travel in this medium? (08 Marks)

10 a. A uniform plane wave Ey ) sin
Find the phase constant, phas; \/elomty and the expression for H,. Assume E.=0=H,,

(08 Marks)
S b. Explain skin depth and»s\l\(m effect. Derive an expression for skin depth. (08 Marks)
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