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Coulomb’s law (continued)
and the electric field



Example (1-d): Charge A, q,=+Q, and
charge B, g5=-2Q), are separated by a
distance d. Where can | place a third
charge, q, so that there is no force
acting on it? Does the sign of g matter?

Strategy:
Draw a picture.
Sketch FBD with a (convenient) coordinate system.

Use Coulomb’s law for the individual charges; then
perform the vector sum.



Example (2-d): What is the force on the

charge q,= +Q due to the charges q, = +Q

and q,=-2Q7? Let Q=1 uC.

Strategy:
FBD + coordinates.

Find magnitude of
vectors.

Split vectors into
components.

Perform vector sum.
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Rethinking the electric force

Contact forces are familiar and sensible,
but non-contact forces are a bit odd.

Such “action at a distance” forces create
technical problems. (e.g., How do
charged particles communicate each
other’s position?)

Physical theories need local interactions.



The field concept

To remedy this, we posit the existence of an electric field
(extending through all of space) associated with every charged
particle.

We regard the electrostatic force as a local interaction. The force
experienced by Charge B is due to a local interaction with the
field produced by Charge A. (And vice versa.) Assuming two
like charges, we can picture this as:
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The electric field

We define the electric field E (vector!) at
a point by measuring the electric force
on a positive test charge q, at that point.

The magnitude of the field is given by the
force per unit charge.

The direction of the field is the direction of
the force on the positive q,.
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Electric field: Point charge

We can imagine using a test charge q, to map out the
field of a charge Q.

The magnitude of the electric force can be found from
Coulomb’s law.

The direction of the field is radially outward from a
positive charge (and inward toward a negative
charge).
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Comments

Take care not to confuse the notions of
field and force. Fields are associated
with every charged particle. A charged
particle experiences a force when
interacting with an external field.

Fields may seem like unnecessary
baggage; however, they are quite real.
One manifestation of the electric field is
light; electromagnetic radiation is the
result of wiggles in the field.



