MAXWELL’S EQUATIONS
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             Electromagnetism can be well described the above equations, collectively called as Maxwell’s equations which were formulated by James Clark Maxwell. These equations are the differential form.
 The first Maxwell equation depicts Gauss’s law in electrostatics which relates the divergence of electric field with the volume charge density.
	The second Maxwell equation physically signifies that magnetic monopoles do not exist.
The third Maxwell equation is the mathematical form of Faraday’s law. Here the curl of the electric field equals the rate of change of magnetic field with a negation. The negative sign is in accordance with the Lenz’s law. In simple words it is nothing but the rate of change of magnetic field produces an electric field.
The last equation is the mathematical form of Ampere’s law, which is an analogy to the Gauss’s law in electrostatics. The last term added to the left hand side of the equation is the Maxwell’s correction to the mathematical form of Amperes law. It physically signifies that the changing electric field induces a magnetic field. The Maxwell’s term is hard to detect in ordinary electromagnetic experiments, where it must compete with attention for J, which is why Faraday and others never discovered it in the laboratory. 
These equations can also be written in integral form with the aid of Gauss divergence theorem and Stokes theorem as below.
[image: ]



2

image1.png




image2.png
V-D=p,
V:-B=0

VxE=-§

ot
VxH=Q+J
ot




image3.png
1.
2.

$E-da =T
§B-da = 0

§L -ds =_T

§B'd5 = I—LosoTtF + Holenc




