EE 231 ELECTROMAGNETIC THEORY (EEE III SEMESTER)

UNIT VI – FIELD MODELLING AND COMPUTATION
UNIT VII – FIELD PLOTTING
2 MARKS QUESTION & ANSWERS

1. Give the expression for the Electric field in the direction of x axis and y axis to plot an electrostatic field.


Let there be N point charges Q1, Q2, …QN located at position vectors r1, r2,…rN.  where r = (x - xk)ax + (y - yk)ay
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2. How will you determine a new point while plotting an electrostatic field?



While plotting the electrostatic field, take a small step along the field line to a new point in the plane.  A movement (l along the field line corresponds to movement (x and (y along the x and y directions, respectively.  The new point is P(x+(x, y+(y), where,
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3. Why do we go for different analytical and numerical methods to determine the electric field, instead of using conventional methods to determine the field?



Laplace’s Equation for a simple geometry like parallel plate capacitor is obtained easily by conventional methods.  If one of the plates has a bend, or hump, it becomes more difficult to solve.  So Laplace’s equation can be solved by repetitive approximations, over a smaller and smaller regions until we get a solution of desired accuracy.  Hence we go for different 

Analytical methods :   

a) Variable separable method

b) Conformal transformation

c) Method of images


Numerical methods :

a) Finite Difference method

b) Finite Element method

c) Charge simulation method

4. How will you determine the value at a given node using finite difference method?



The value at a given node can be calculated using the formula
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where V1, V2, etc are voltages at nodes which are equidistant from the node whose voltage is V0.

5. Give the Cauchy-Riemann equations.  What is its importance?



The Cauchy-Riemann equations are,
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The Cauchy-Riemann equations are used to verify whether a given function is analytic or not.  

6. What is conformal transformation?



The relation w = f(z) defines a transformation of a certain figure or geometry in the z – plane to another figure in the w – plane.  This transformation is called Conformal transformation if w is an analytic function of z.
7. Briefly describe the variable separable method.


In variable separable method, the solution is expressed as a product of functions, each of which contains only one of the variables of the co-ordinate system used.  Substitution in the partial differential equations allows us to separated it into ordinary differential equations in each of the variables, and these may be solved separately.  Hence this technique is known as method product solutions or separation of variables.

8. State image theory.


The image theory states that a given charge configuration above an infinite grounded perfect conducting plane may be replaced by the charge configuration itself, that is, its image and an equipotential surface in place of the conducting plane.

9. List out the steps to implement the finite element method.



The finite element may be implemented in following four steps,

a) Discretization of the solution region into elements.

b) Generation of equations for the fields or potentials at each element.

c) Integration or assembly of all elements.

d) Solution of the resulting system of equations.
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