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10.

PART A — (10 x 2 = 20 marks)

Answer ALL questions.

On what condition according to Helmoltz Theorem a vector is uniquely
defined?

Write down the equations which
(a) constitutes a link between Electromagnetism and Mechanics and

(b) expresses the conservation of electric charge.

State the steps involved in applying MOM in solving an inhomogeneous EM
problem.

Briefly explain iterative method. Give any two such methods used.

What are the basic steps involved in the analysis of any problem using Finite
Element Analysis?

How the accuracy of the Finite Element Analysis can be improved?
What are the difficulties in Virtual Work method?

Enumerate the errors in Force computation.

Define Specific Magnetic and Electric loading.

Write the output equation of induction machine.
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PART B — (5 x 16 = 80 marks)

(i)  Derive the Maxwell’s equations from the fundamental principles in

point form and integral form. (12)
(i1) Derive Helmoltz equation. (4)
Or

(i)  Derive Poisson’s equation and deduce Laplace’s equation from it. (4)

(i) Explain the principle of Energy Conversion. (6)
(iii) Explain how torque is calculated from Electromagnetic principles.
(6)

Explain in detail the limitations of conventional design principles.

Or

Derive Electric field intensity E and potential V at a general point due to
a point charge using method of images.

Consider the two-element mesh shown in figure. Using the finite element
method, determine the potentials within the mesh.
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Explain in detail the various steps involved in solving the Laplace
Equation using FEM technique.

Explain how force can be computed using Maxwell’s Stress method.
Or

Explain in detail the computation of Inductance by Flux linkage method

and from energy concept.
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Explain in detail the design procedure of Transformer using FEA.
Or

Explain the design procedure of doubly excited rotating actuator.





