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Loqmal Coulombs
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Coulomb’s Law

The magnitude of the electric force (or Coulomb force) between two electrically charged particles is equal
to
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The unit vector r has a magnitude of 1 and points along the axis as the charges. If the charges have the
same sign, the force is in the same direction as r showing a repelling force. If the charges have different
signs, the force is in the opposite direction of r showing an attracting force. (Figure 5.14),
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Direction of the Electric Field

—
By convention, all electric fields E point away from positive source charges and point toward negative
source charges.
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Point charges: E(P) = Z ( ar ) r
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Line charge: E(P) = / (—2) r
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Surface charge: E(P)= / (—2) r | athugenda
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Volume charge: E(P) = / (—2) r
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(@) (b) (c)
Figure 5.31 Three typical electric field diagrams. (a) A dipole. (b) Two identical charges. (c) Two charges with opposite signs and different
magnitudes. Can you tell from the diagram which charge has the larger magnitude? O‘Deﬂﬁ‘i’éx
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Figure 5.32 Adipole in an external electric field. (a) The net force on the dipole is zero, but the net torque is not. As a result, the dipole

-
rotates, becoming aligned with the external field. (b) The dipole moment is a convenient way to characterize this effect. The d points in the

. . =+
same direction as p.
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(a) Neutral atom (b) Induced dipole

A dipole is induced in a neutral atom by an external electric field. The induced dipole moment is aligned with the external
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Figure 5.34 The net electric field is the vector sum of the field of the dipole plus the external field.

Recall that we found the electric field of a dipole in Equation 5.7. If we rewrite it in terms of the dipole moment
we get:
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