EC 233 ELECTROMAGNETIC FIELDS
(ECE III SEMESTER)

UNIT V – TIME VARYING ELECTRIC AND MAGNETIC FIELDS
2  MARKS QUESTION & ANSWERS
1. State Faraday’s law.

Faraday’s law states that, the total emf induced in a closed circuit is

equal to the time rate of decrease of the total magnetic flux linking the circuit.
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2. Give the Maxwell’s equation – I in both integral form and point form.


Maxwell’s equation – I is derived from the Ampere’s circuital law which states that the line integral of magnetic field intensity H on any closed path is equal to the current enclosed by that path.






[image: image2.wmf]ò

=

I

dl

H

.


Maxwell’s equation – I in integral form is
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Maxwell’s equation – I in point form is
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The magneto motive force around a closed path is equal to the sum of the conduction current and displacement current enclosed by the path.

3. Give the Maxwell’s equation – II in both integral form and point form.


Maxwell’s equation – II is derived from Faraday’s law which states that the emf induced in a circuit is equal to the rate of decrease of the magnetic flux linkage in the circuit.
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Maxwell’s equation - II in integral form is
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Maxwell’s equation – II in point form is 
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The electro motive force around a closed path is equal to the magnetic displacement (flux density) through that closed path.

4. Give the Maxwell’s equation – III in both integral form and point form.


The Maxwell’s equation – III is derived from electric Gauss’s law which states that the electric flux through any closed surface is equal to the charge enclosed by the surface.
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Maxwell’s equation – III in integral form is
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Maxwell’s equation – III in point form is 
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The total electric displacement through the surface enclosing a volume is equal to the total charge within the volume.

5. Give the Maxwell’s equation – IV in both integral form and point form.


Maxwell’s equation – IV is derived from magnetic Gauss’s law which states that, the total magnetic flux through any closed surface is equal to zero.
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Maxwell’s equation – IV in integral form is
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Maxwell’s equation – IV in point form is
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The net magnetic flux emerging through any closed surface is zero.

6. Distinguish between Self inductance and Mutual inductance.


Self inductance of a circuit is the property of the circuit by which changing current induces emf in the circuit to oppose the changing current.  Hence it is the rate of total magnetic flux linkage to the current through the coil.
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The mutual inductance between two coils is defined as the rate of induced magnetic flux linkage in one coil to the current through the other coil.
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7. What is a transformer?


A transformer is a static device by means of which electric power in one circuit is transformed into electric power of the same frequency in another circuit.  It consists of two inductive coils which are electrically separated but magnetically linked through a path of low reluctance.  The two coils have high mutual inductance. 

8. Distinguish between the conduction current and displacement current.


Conduction current Ic is flowing through a conductor having resistance R, when potential V is applied across the conductor.
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Displacement current ID is flowing through a capacitor when ac voltage is applied across the capacitor.
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9. Define Poynting vector.


The pointing vector is a vector that gives the relation between the rate of the energy transfer in an electromagnetic wave and the amplitudes of electric and magnetic field intensities of the electromagnetic wave.

10. State Poynting theorem.


The poynting theorem states that the vector product of electric field intensity and magnetic field intensity at any point is a measure of the rate of energy flow per unit area at that point.
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The direction of flow P is perpendicular to E and H.

11. What are the boundary conditions between the two different magnetic materials?


The boundary conditions between the two different magnetic materials are:

a) The tangential component of magnetic field intensity is continuous across the boundary.

b) The normal component of magnetic flux density is continuous across the boundary.

c) The flux crossing the boundary gets refracted.
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where, (1 and (2 are the angles made by the flux line with the normal to the boundary in medium 1 and 2 respectively.

(1 and (2 are the absolute permeabilities of the mediums 1 and 2 respectively.
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