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FIRST SEMESTER
PE 914 - ELECTROMAGNETIC FIELD COMPUTATION
AND MODELLING
POWER ELECTRONICS AND DRIVES
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
1. State the relation between electric field intensity and
potential gradient.
2. What is meant by conservative property of electric field?

3. Mention any four numerical methods available to solve
Laplace’s equations.

4. What are the limitations of Finite Difference Method?
5. Write the advantages of FEM over FDM.

8. What do you mean by shape function?

7

Evaluate the loop inductance per Km of a single phase
transmission circuit comprising two parallel conductors
spaced 1m apart, with diameters of 0.8 and lem
respectively.

8. Find the force experienced by electron when it moves at a
velocity of 200m/sec at right angles to uniform magnetic
field of 1 Tesla.

9. Draw the magnetizing characteristics of a transformer.

10. What is called a magnetic actuator?
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PART-B (5x16=80 marks)

Derive Laplace’s equations.

A circular disc of radius m is charged
uniformly with a charge density of o
coulombs/m?. Find the electric field
intensity at a point h, m from the disc
along its axis

Or

Derive Maxwell's equations in integral
form.

Find out the most general expression for
magnetic field intensity at the centre of
a square current loop having side ‘a’

Outline the procedure for solving a one
dimensional differential equation by
Finite Difference Method.

A long conductor of a transmission line
is situated parallel to and above the
plane horizontal surface of a large block
of iron as shown in the fig-1 below.
Radius of the conductor is 2 cm. Distance
of the conductor above the surface of iron
block is 3m. Find the inductance of the
transmission line conductor / unit
length. Assume that the permeability of
iron is infinitely large.
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(b) Describe the formulation behind the FDM of (16)
solving differential equations.

13. (a) For the assembly shown in fig-2 below, find (16)
the values of potential at global nodes 2 and 4
by using FEM. Global node 3 is kept at 10V
and global node 1 is kept at OV.
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Discuss the functional to be minimized for the (1¢
solution of Laplace’s equations in two
dimensions by FEM.
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Two circular coils are located at z=0
plane and z=5m plane, centered about
the Z axis . The first coil having a radius
of 1m carries a current of 10 A. The
second coil having a radius of 0.5m
carries a current of 20A. Calculate the
magnetic field intensity H at 0,0,2.5m)

Derive an expression for magnetic field
intensity at the centre of a rectangular
current carrying loop.

Or

Develop an expression for magnetic field
intensity both inside and outside a solid
cylindrical conductor of radius ‘@
carrying a current of 1 Amps with
uniform density J and sketch the
variation of magnetic field intensity as a
function of distance from the conductor
axis. Assume that, the conductor is a

long conductor.

An iren ring of 15¢m mean diameter and
10cm? cross-section is wound with 200
turns of wire. For a flux density of 1
whb/m? and a relative permeability of 500,
find the exciting current and the stored
energy. Find the corresponding
quantities when there is a 2mm air gap.
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Describe the design criteria and consideration
in the design and modeling of rotating
machine.

Or

Design cylindrical magnetic actuators and
explain the influence of change in field on the
actuator performance.
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