
Electric charge produces an electric field, and the flux of that field passing 

through any closed surface is proportional to the total charge contained within 

that surface.

The integral form of Gauss’s law

The electric field produced by electric charge diverges from positive 

charge and converges upon negative charge.

The differential form of Gauss’s law
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Gauss’s law for magnetic fields

The divergence of the magnetic field at any point is zero.

The differential form of Gauss’s law



Changing magnetic flux through a surface induces an emf in any boundary path of that surface, and a 

changing magnetic field induces a circulating electric field.

Faraday’s law

Standard form of Faraday’s law:

Alternative form of Faraday’s law

Faraday’s law



A circulating electric field is produced by a magnetic field that changes with time

The differential form of Faraday’s law



The integral form of the Ampere–Maxwell law

An electric current or a changing electric flux through a surface produces a circulating 

magnetic field around any path that bounds that surface.

The differential form of the Ampere–Maxwell law

A circulating magnetic field is produced by an electric current and by an 

electric field that changes with time
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