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
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Note: Answer any FI E full questions.
1 Point charges of 50nc each are located at A(lﬂ 0, 0), B(-1, 0, 0), C(O O) and D(0, -1, 0).

Determine the total force on the charge at A. Also, find E at ‘A’ (07 Marks)
Two point charges, SuC and -3uC are'placed along a stralghtll’”je '10m apart. Determine the

location of third charge 4uC such that it is subjected to no force U ’ (07 Marks)
Derive an expression for electric field intensity at a point due to an infinite sheet charge,
ps ¢/m*. Compare the nature of this field with that of infinite line charge. (06 Marks)

Given the two points C*(»r—é ,“2, 1) and D(5, 20°, —70°), find the spherical coordinates of ‘C’
and Cartesian coordinates of ‘D’. Also find the distance from ‘C’ to ‘D’. (07 Marks)
A uniform line charge, infinite in extent, with-the density 34nc/m is located at x = —3m and

Z=5min ﬁ:eevsﬁace. Find E at P(1, 12, 4)m. (07 Marks)
Find the total charge within each of the indicated volume :
) 0< ps 0., 0<¢<m, 2<z<4andp,= p?z* sin(0.60):,

-2r

(06 Marks)

1) Umverse Py =—s
r

A cube of side 2m is cen’tf 'at the origin Wlth edges parallel to the ¢oordinate axes of the

rectangular coordinate system. If D= 10—3—-ax,c/m , find the volume charge density. Also,
find the total charge enclosed by the cube: E (06 Marks)

A vector field is given by A= 30¢e™ 2z4,, verify the divergence theorem for the volume
enclosedbyr=2,z=0andz=3. % (08 Marks)
Determine - the electric field intensity everywhere due to a spherical volume charge of
density, Qv c/m’ using Gauss’ law. Also, sketch E as-a function of distance. (06 Marks)

Calculate the work done : 1 moving a 4C charge from B(1, 0, 0) to A(0, 2, 0) along the path

y=2-2x,z=0in the ﬁeld E = 5x4,+ Syay,V/m (07 Marks)

State and explain the continuity equatlon of current. Also, mention its physical significance.
(08 Marks)

Given the potentlal field, V = 2x7‘y 5z and a point P(—4, 3, 6), find the numerical values of
the following quantities at point, P : 1) Electric potential ii) Electric field intensity E

iii) the direction of E 1V) electric flux density, D v) volume charge density py. (05 Marks)

Using the Laplace s equatlon derive an expression for capacitance per unit length of a
coaxial cable using the following boundary conditions :
V=Vjatr=a, a"h"id‘V=O atr=b,b>a. (08 Marks)

Determine I:I’até(ﬁ()j4, 0.3, 0) in the field of 8A filamentary current directed inward from

infinity to the‘origin on the positive x—axis and then outward to infinity along the y-axis.
«««««««««««« (08 Marks)

State and explam the Stoke’s theorem. (04 Marks)
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Given the potential field V = (Ar* + Br*) sin(4¢), show that VZV 0 . Also find A and B

such that V = 100 volts and |E =500V /mat p(1, 22. 5‘° 2)

(07 Marks)

Evaluate both sides of the Stoke’s theorem for the ﬁeld H= 6xya.«—3y 4y,A/mand the
rectangular path around the region 2 < x <5, -1 < y <1, z=0. Let the positive direction of

dS be 4,. b B, (07 Marks)
State the following and write the correspondmg equatlons Y

Biot Savart law, Ampere’s law and Curl Fr e (06 Marks)

,,,,,,

Derive an expression for the force actmg between two dlfferentlai ‘current elements.
(04 Marks)

F ind the magnet1zat10n ina w1re Where u= 1 8 x 10°H/m, and H= 120A/m
45 % 107 A iii) p =8 ”’@uT and W = 15. A (08 Marks)
A conducting filamentary: tri

L,

segment AB carries'

B=024,— 0. lay+0 342, T

i) Find the: force on segment BC

i1) The thquémn the loop about an ongm ‘at ‘A’

ii1)The torque on the loop about an- ongm at ‘C’. (08 Marks)

‘a current of 0.2A in 4B dlrectlon The magnetic field is

,,,,,
,,,,,,

Obtain the torque on a square loop havmg the corners (—2 -2, 0), (2, 2 O) (2, 2, 0) and
(-2,2,0):

.44, T;
i1) About the or1g1n by B 0 64— 0.44, T d

i) About the origin by B

(08 Marks)
Determine themtboundary condltlons f the magnetlc ﬁeld at the interface between two
different magnetlc materials. (06 Marks)

tromagnetic induction. (06 Marks)

Dernive the Maxwell s equat10n fr@m F araday s law of

Let [f=10"Hm, € = 4 x 10
followmg pair of fields sattsﬁcs Maxwell’s equatwn

'11) E-= (20y - kt)axV/m H= (y+2x106t)azA/m (08 Marks)
Explain the wave propagation in good ‘¢onductors using the skin depth. (06 Marks)

ec ielectric medium, u,:— 1 and €, = 81 at f = 1MHz. Determine attenuation
constant, phase constant, propagation constant, wave length, phase velocity and intrinsic
impedance for the medium. . “ (06 Marks)

In a certain dielectric medium €, =5, o =0 and displacement current density.

J =20cos(l. 5x108t—[3x)ay tA /m?*. Determine the electric flux density and electric field

intensity. - (06 Marks)

Explain the propagation of electromagnetic waves in free space. (08 Marks)

State and prove Poynting theorem. ; (06 Marks)
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