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conductor is zero.

2. a) In a certain region the potential is given by V =x* +5y* +4z>. Fing the eléctric field
intensity at a point (1, -2, 3) m.
b) Show that the torque on a physical dipole P in a unif eldetric filed E is given

by P x E . Extend this result to a pure dipole.
c¢) Explain behavior conductors in an electric field.

3. a) State and prove the conditions on the tangenti
density and electric field intensity, at the boundary b
b) An aluminum conductor is 304.8m long a
0.8 inches. If there is a dc voltage of 2.0V be
current (iii) the Power dissipated.

rmad components of electric flux
1electrics.

ular cross section with a diameter of

s find (i) the current density (ii) the

4. a) State and explain Biot-Savart’s law a ve the expression for the magnetic field at a
point due to an infinitely long conductor carrying current.
b) A circuit is having a direcg@lmrentief 54mps form a regular hexagon inscribed in a circle of
radius 1 m. Calculate the @ gfluxX¥density at the center of the circular hexagon. Assume

the medium to be free space

a)Explain the concept of vector and scalar magnetic potentials.
b) Derive the Neumann’s formulae for the calculation of self and mutual inductances.

a) Explain about Poynting vector.
b) Find the frequency at which conduction current density and displacement current density

are equal in a medium with ¢ = 2x10™ mho/m and eg=81.
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1. a) State and explain Coulomb’s law to determine force between two point charges.
b) Find the electric field intensity at a point P; (0, 1, 2) m due to charge Q;=300
P, (2, 0, 3) m in free space.

2. a) Discuss the behavior of conductors in an electric field.
b) Develop an expression for potential difference at any point between tw@spherigdl shells in
terms of the applied potential. Use Laplace equation.

3. a) Derive an expression for capacitance between two concentric s hells.
b) Derive the expression for continuity equation.

4. a) Find the expression for the magnetic flux density,
rectangular loop of wire ‘b’ meters on one side
carries a current of one ampere.

b) A single turn circular coil of 50 m in diamet rrent of 28x10" amperes. Determine
the magnetic field intensity H at a point of coil and 100 m from the coil. The p, of
free space is unity.

5. a)Show thatVxH=17J.
b) Find the vector magneticfield nsigy?H at a point P (2.5, 2, 3) m caused by a current
Olgthe

filament of 12 A in a_dirg is extending from O to 6.

6. a) Two conducting
a, and a, direction
element I, dl; a
b) Derive
field.

flamenigs extend along the ‘x” and ‘y’ axes, carrying currents I; and I in the
respec . Find the differential force exerted on the differential current
0) m by the differential element I; dl; at (1,0,0) m.

sS1@A¥or torque exerted on a current-carrying loop placed in a magnetic

the concept of displacement current and obtain an expression for the displacement
rrent density.
b)WExplain the terms: (i) Motional EMF (ii) Static EMF
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1. a) A very thin, finite, and uniformly charged line of length 10m carries a charge
pC/m. Calculate the electric field intensity in a plane bisecting the line at p = 5 m.
b) Determine the electric field intensity due to infinite line charge, at a point pet

its plane and at a given distance from the line charge from first principles.

2. a) A uniform charge density of p, C/m?” exists throughout the volume of alsphere df radius ‘b’

meters. Using Poisson’s equation, find the value of electric filed intensity potential at any
point inside the sphere for whichO <r <b.
b) Derive Poisson’s and Laplace equations starting from point f

ussdaw.

3. a) Derive the point form of Ohm law for conductors.
b) Derive an expression for the capacity of a spheric

4.
5.
n X +y =9 z=0 caries a direct current of 10 A along a,
direction. Deterfhi ,5)cm and (0, 0, -5) cm.
6. a) A point value -40 nC is moving with a velocity of 6000 km/sec in a direction

unit vector a, =—-0.48a, —0.6a, +0.64a_. Using Lorentz’s force equation,
f(a) B=2a,-3a,+5a, mT (b) E=2a,-3a,+54, kV/m.

itely long parallel conductors are separated by a distance ‘d’. Find the force per
exerted by one of the conductor on the other if the currents in the two conductors
e I, and 1.

a) Explain the characteristics and applications of permanent magnets.
b) Derive the expression for inductance of a solenoid.

8. a) Show that power loss in a conductor is given as product of voltage and current using
Poynting theorem.

- R - E R _
b) Verify the fields E =E, sin(x)sin(t)a,and E =—=cos(x)cos(t)a_satisfy Maxwell’s

equations or not.
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1. a) Define electrostatic potential. Discuss the properties of electrical potential function

b) Three equal positive charges of 4 nC each are located at three corners of a square side
cm. Determine the magnitude and direction of the electric field at the variant ¢@rner of

square.
2. a) Derive an expression for torque due to a dipole that is present in an elec ield.
b) Measurement made in the atmosphere show that there is an electric fi hich varies

aluegyon the surface of
d downward towards

widely from time to time particularly during thunderstorms. Its
earth at a height of 1550 m were found to be 100 V/m and 25 V

1500 m altitude ii) Surface charge density on the eart

3. a) Two parallel conducting plates 5cm apart and

constant potential difference of 80kV. Find the ensity between the plates if it is

ess 2cm is introduced between the

4. a) An air cored toroid having a cgoss sectionalfarea of 6 cm” and mean radius 15 cm is wound
uniformly with 500 turns. Detezminthe magnetic flux density and the field intensity.
b) A conductor in the fo 6 la gon of “n” sides, inscribed in a circle of radius “R”.

I
Show that the expression formftagneti€ flux density B = Kol

i .
tan(—) at the centre, where I is the
n

current.
5. s circuital law and derive the same in point differential form.
field intensity at centre of a square of sides equal to 5 m and carrying a
? Derive the formula used.
6. explain Lorentz’s force equation?

hase circuit comprises two parallel conductors A and B, each 5 cm diameter and

etermine the magnetic field intensity at the surface of each conductor and also exactly
way between A and B.

a) Obtain the expression for inductance of a toroid.
b) Derive the expression for energy density in a magnetic field.
: . : : oB
8. a) Starting from Faraday’s law of electromagnetic induction, derive VX E = S0
b) From the Maxwell’s equations, derive the expression for Poynting vector. Also, explain the
applications of the Poynting vector.
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