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Maxwell's Equations: The Foundation of Electromagnetism

 These four equations describe how electric charges and 

currents create electric and magnetic fields, and how they 

interact.

Gauss's Law for Electricity: Electric charges produce an 

electric field.

Gauss's Law for Magnetism: There are no magnetic 

monopoles; magnetic field lines are always closed loops.

 Faraday's Law of Induction: A changing magnetic field 

creates an electric field (the basis for generators).

 Ampere-Maxwell Law: Electric currents and changing 

electric fields create magnetic fields.



Modern Technology Applications

Wireless Communication (Wi-Fi, 5G, Phones):

 Information is transmitted through the air as electromagnetic 

waves. Antennas convert electrical signals into waves and 

vice-versa, based on the interrelation of electric and 

magnetic fields.

Wireless Charging:Uses Induction. A charging pad creates a 

changing magnetic field that induces an electric current in 

your phone’s coil to charge the battery



Microwave Ovens:

 The oscillating electric field of the microwaves forces water 

molecules in food to rotate rapidly, generating heat through 

friction to cook the food.

 Electric Motors & Generators:

Generators convert mechanical motion into electricity (Faraday’s 

Law), while motors convert electricity into motion using magnetic 

forces.

MRI Machines:

 Use powerful magnetic fields and radio waves to create detailed 

images of the body's internal structures without harmful radiation.
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