50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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‘Max. Marks: 100

Note: Answer any FIVE full questwns, choosmg ONE full questton from each module.
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Module-l
Define a scalars and vectors. For.a glven vectors
A=63, +2a, +6a, and B=223, +Od, —

1) Show that vectors. A.and B are perpendrcular to each other.

i)  Find AxB andshow AxB=-BxA. (08 Marks)
Derive the relatlonshlp between rectangular.and” sphencal coordinates. (06 Marks)
Using surface mtegral obtain an expresswn for surface area of a sphere of radius “r;” meter.

(06 Marks)

-, OR
State and explain Coulomb’s law:1 In'yector form. Mentlon the units involved in it. (07 Marks)
State and prove Gauss law. . (07 Marks)
If D=2xyi, +3yza a, +4zxa, c/ m” , how much’ electrlc flux passes through that portion of
the plane at x = 3m for whrch 1<y<2m and 0 <7'<4m. & 37 (06 Marks)
Module-z ,

Show that the electric field intensity is equal to the gradient of'a potential. (07 Marks)

Determine the workdone in carrying a charge of 2C from B(l, 0, 1) to A(0.8, 0.6, 1) in an
electric ﬁeld E ya, +xa,+2a, v/ m along the short arc of circle x> +y*=1,z=1.

: (07 Marks)
Derive the expression for potentlal due to a pomt'charge. (06 Marks)
OR"
With usual notations prove that n Gy
A (07 Marks)
ot
Obtain the boundary conditions between conductor and free space. (08 Marks)

A parallel plate” capacitor of 8nF has an area of 1.51m* and separation of 10mm. What
separation would be required to obtain the 10nF capacitance between the plates? (05 Marks)

! Module-3
Derive Poisson’s and Laplace’s equation. (06 Marks)
State and explain uniqueness theorem. (08 Marks)
Verlfy that the potentlal field given below satisfies the Laplace’s equation.
V=2-3y"+7" (06 Marks)
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OR
Derive an express1on for magnetic field intensity at a pomt due to an infinite long straight
conductor carrying a current of I amperes along Z-axis. ‘ (10 Marks)

Evaluate both sides of the Stoke’s theorem for the field H 6xya, —3y’ a, A/m and the
rectangular path around the region, 2 < x < 5 gy <lz= 0. Let the positive direction of

ds be a, : (10 Marks)
Module-4

Derive an express1on for the force between differential current elements (07 Marks)

Find the expression for force and torque on a closed circuit. : (06 Marks)

A point charge Q = 18nC* has' a velocity of 5 %-10° m/s in the direction
a, =0.6a,+0.75a, +-0. 3a Calculate the magmtude of'the force exerted on the charge by

the field.
1) E=-33, +4a, +6a KV/m

ii) B=-3a, + 4ay +6a, mT.

iij) B and E acting together. (07 Marks)

, CMRIT LIBRARY
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Obtain thef magnetic boundary conditions. " (10 Marks)
Calculate the inductance of a solenoid of 200 turns wound tightly on a cylindrical tube of
length 60cm and of diameter 6cm, glven that medium is air. Derive the expression used.

(10 Marks)
Module-5+ .

Write Maxwell’s equatlons in point form and in integral form for t1me varymg fields.

(10 Marks)
A circular loop of 10cm radius is located n.x-y plane with magnetlc field.
B=0.5cos (377t)[3a +4a,]T. Calculate voltage induced in a loop (10 Marks)

‘ OR

Starting“from Maxwell’s equatlons obtain the, general wave equations in electric and
magnetic fields. £ (10 Marks)

The magnet1c field 1nten81ty of uniform plane wave in air is 20A/m in &, direction. The

) wave is propagating in the a, direction at: an angular frequency of 2 x 10° rad/sec. Find:
“i)  Phase shift constant

i)  Wavelength
iii) Frequency, -
iv) Amphtude -of electric field mtens1ty (10 Marks)

* %k ok ok ok
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