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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Max. Marks: 100

ALORY

=Note: Answer any FIVE full questzons; chﬁgosmg ONE full questt from each module.
al

Define the following:
(i) Scalar and Vector ,
(iii) Divergence é (iv) Curl iy (08 Marks)
State and explain Coulon law of force between two point charges in vector form

(06 Marks)
Explain electric ﬁeldgrr] * (06 Marks)
The ﬂux density D= % nc/m’ is in ﬁee"space Find:
6] Ewatr‘OZ m
(i) Find the total electric flux leavmg sphere of r =
(iii) Find the total chargeiwlthm the sphere ofr =0 (10 Marks)

Given D 5r a c/m?, Qrové divergence theorem»» or a shell regron nclosed by spherical
d (10 Marks)

Obtain an exprcssron for the workdone%rn'movmg a pornt charge ‘Q’ in an electric field E
(08 Marks)

Show t;hat -VVie. electna ficld intensity is negatrve gradient of potential. (06 Marks)
Obtain the equation of contm’ 1ty“®1n both 1ntegral and differential form. (06 Marks)

(plain and derive the boundary condrtlons for a conductor dielectric interface. (10 Marks)
1e.condenser formed by the two parallel metal sheets, each 100 cm’ in

«dielectric 2 mm thrck is 2 x 10* UF. A potential of 20 KV is applied to

area separated by
it. Find:
(i) Electric flux

(i1) Potentlal ‘gradient in KV/ny
(iii) The relative permittivity.of the material

(iv) Electric flux density (10 Marks)
Module-3

From the Gauss’s: I;aw, derive Poisson’s and Laplace’s equation and write Laplace’s equation

in Cartesian, cylmdncal and spherical coordinate systems. (10 Marks)

State and prove Uniqueness theorem. (05 Marks)

There exists a potential of V = —2.5 Volts on a conductor at 0.02 m and V = 15 Volts at

;nDetermme E and D by solving the Laplace’s equation in spherical coordinates
(05 Marks)
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State and explain Biot-Savart’s law. (08 Marks)
State and prove Ampere’s circuital law. (08 Marks)
Define magnetic field and state its properties. (04 Marks)
Derive Lorent’z Force Equation. (08 Marks)

A point charge of Q = —40 pC is movlng with a velocity of V - A e 4ay+4.52,)x10°
m/sec Find the magmtude ofth Vector force exerted on the mo%ng particle by the field:

(iii) Both B and E actwe' together. (06 Marks)

ll

" 4 —
rllagnetic field B on a conductor of length

Derive an expresswn for magnetic force du
: (06 Marks)

‘L’ metre. v o

OR

and carrying a current of 10 Ain sa (06 Marks)

Derive an equation for the magneﬁc force between two d'~ erentlal current elements.
! (08 Marks)

A loop has a dimensm’wg ies in the un;f;fdrn‘l magnetic field,

~~~~~~

B, =-0.6ay+0.8a, T. The loop current is 4mA Calculate the torque on the loop.

(06 Marks)

M%.giii”e-s

‘c

den51ty is) — . (10 Marks)
WEe

Starting from M xwell’s equations, obtam the general wave equations in electric and

magnetic ﬁelds (10 Marks)

The magnetlc ﬁeld intensity of urnfbrm plane wave in air is 20 A/m in ay direction. The

wave is propagatmg in a, dlrectlon at an angular frequency of 2 x 10° rad/sec. Find:
(1) Phase shift constant '

ii) Wavelength { 47 .
(if) 8 CMRIT LIBRARY

(iii) Frequency . ! s
(iv): Amplitude qf ele"5tr1c field intensity BANGALORE - 560 037 (10 Marks)
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