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| ntroduction to Coulomb’slaw

The fundamental law of electrostatics states that the force between two charged particlesis directly proportional to the product of
their charges and inversely proportional to the square of the distance between them.
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where ?0 = permittivity of space

where (1 represents the quantity of charge on Object 1 (in Coulombs), g, represents the quantity of charge on Object 2 (in
Coulombs), and r represents the distance of separation between the two objects (in meters). The symbol k is a proportionality
constant known as the Coulomb's law constant. The value of this constant is dependent upon the medium that the charged objects
areimmersed in. In the case of air, the value is approximately 9.0 x 109 N » m2/ C2. If the charged objects are present in water,

the value of k can be reduced by as much as a factor of 80.

Description

The Coulomb's law equation provides an accurate description of the force between two objects whenever the objects act aspoint
charges. A charged conducting sphere interacts with other charged objects as though all of its charge were located at its center.
While the charge is uniformly spread across the surface of the sphere, the center of charge can be considered to be the center of the
sphere. The sphere acts as a point charge with its excess charge located at its center. Since Coulomb's law appliesto point charges,
the distanced in the equation is the distance between the centers of charge for both objects.

Electric charge and Coulomb's law

Charge

there are two kinds of charge, positive and negative

like charges repel; unlike charges attract

positive charge comes from having more protons than electrons; negative charge comes from having more el ectrons than
protons

charge is quantized, meaning that charge comes in integer multiples of the elementary charge e charge is conserved
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The symbolsQ1 andQ» in the Coulomb's law equation represent the quantities of charge on the two interacting objects. Since an
object can be charged positively or negatively, these quantities are often expressed as"+" or "-" values. The sign on the chargeis
simply representative of whether the object has an excess of electrons (a negatively charged object) or a shortage of electrons
(apositively charged object).

Want to know more about Coulomb’s law?Click here to schedule live help with an etutor!
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