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Chapter one

Maxwell’s equations and their empirical basis JiswsStbe C¥alaa

These relations consist of four expressions: one derived from (Ampere’s law), one from (Faraday’s
law) and two derived from (Gauss’s law).
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Equation (1): it is the differential form of Maxwell’s equation as derived from (Ampere’s law).
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Equation (2): it is the differential form of Maxwell’s equation as derived from (Faraday’s law).
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Equation (3): it is the differential form of Maxwell’s equation electric field equation as derived
from (Gauss’s law).
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Equation (4): it is the differential form of Maxwell’s equation magnetic field equation as derived
from (Gauss’s law).
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B: The magnetic flux density vector in (w/m?) or T.
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ﬁThe magnetic field intensity vector in (A/m).
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?The electric field intensity vector in (V/m).
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?The electric flux density vector in (c/m?) or (electric displacement vector).
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* For electrostatic model the fundamental differential equations are given by:
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- For linear -aand isotropic o\s3Y) s siwismedia. E and D are related by the relation:
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* For magneto static model the fundamental differential equations are given by:

- For linear and isotropic media. B and H are related by the relation:
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Where:
p - is the density of free charge in (c/m?)
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J: is the density of free current in (A/m?).
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V: Is the operator and define in Cartesian coordinates.
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- When applied on U is defined (gradient potential) and written as:
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- The gradient potential in negative sign represents the electric field and given by:
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- The divergence of E is given by:
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* Drive the second of Maxwell’s equation.

Faraday experiment law has been used to obtain the second of Maxwell’s equation in differential
form.
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- From Faraday law we have:
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Sub. (3) In (1):
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By equal equation (4) and equation (2) we get:
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By using stokes theorem: (S s Ayl aladiinly
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9B * This equation is the differential form of (Faraday’s law).
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