Coulomb’s Law

Recall from Coulomb’'s Law of Force that a charge Q; located
at point r, applies a force Fy on charge Q; (located at point 1y ):
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Likewise, from the Lorentz Force Law, we know that the force
F1 on a charge Q; located at point r; is attributed to an electric

field located at 17:
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Inserting Coulomb's Law of Force into this equation, we get the
electric field at location r;, generated by charge Q- located at

!

oo h_ @ o
*=Q " s, &




In general, we can say the electric field E(r) at location r,
generated by a charge @ at point r’, is:

This is Coulomb’s Law !I It describes the electric field E(r) at
location r that is created by a charge @ at location r'.

Note that:
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Therefore, if the charge Q is at the origin (i.e., r' = 0), then:
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Recall that the base vector a. always points away from the

origin. In other words, a charge located at the origin creates an
electric field vector that points in the direction of base vector
a. (i.e., away from the origin) at all points r'!

Likewise, if the charge is at the origin, then:
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In other words, the magnitude of the electric field vector is
proportional to 1/r°. As a result, the magnitude of the electric
field is dependent on its distance from the origin (i.e., distance
from the charge). Therefore, if =0:

Er)-Q 2 _ Q@

4re, r*  A4ng, r’

Q: What is the curl of E(r) 22

A: VxE(r)=




