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The concept of action at a distance or field is used throughout physics.  The gravitational field is defined as the force of gravity per unit mass.  The electric field is defined as the force between static charges per unit of positive charge.  The magnetic induction vector or B-field is defined as the force between moving charges per unit of positive charge times velocity.

The force of gravitational attraction, the force between static charges, and the force between permanent dipole magnets all share a (1/r
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To solve for the field due to a continuous distribution of mass or static charge we must integrate over the distribution.  The differential gravitational field is:
dg = Gdm/r
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Where r is the distance of a differential element of mass (dm) to the field point

The differential electric field is:

dE = k dq/r
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Where r is the distance of a differential element of charge (dq) to the field point

Example problems

A thin uniform rod of mass M and length L has one end located at <0,h>m and the other end at <L,h>m.  Find the gravitational field at the <0,0>m.  Repeat the problem for a uniform negatively charged thin rod of the same length at the same location.

A thin uniform semicircle of mass M and radius R has symmetry with the positive y-axis.  Find the gravitational field at the center of the semicircle.  Repeat the problem for a semicircle of uniform negative charge.
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