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Let’s determine the electric field caused by a uniformly charged ring of charge +Q, with radius a, at point
P which is located on the axis of the ring a distance x from the center of the ring.
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However, all dE’s in the vertical plane cancel out because there is an equal but opposite component of dE
caused by the dq on the opposite side of the ring. In the figure that is dEy.
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That'’s right, if you get far enough from the uniformly charged ring, it acts like a point particle!
If that sounds familiar, that is because this is true for all continuous charge distributions. If you get far
enough away from them, that their own size is small by comparison to the distance, they all have electric
fields which are similar to point particles.
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And if we use a negative charge, then the force is to the left or towards the center of the ring:
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That's right, the negative charge will move in simple harmonic motion about the center of the ring.

A bonus graph from Carl Hansen: (Thank you Carl Hansen!)

This following graph shows the equation we derived for the electric field along the axis of a thin ring of a
uniform charge distribution, of radius a = 1m, and charge Q = +1uC. The plot shows the linear profile
needed for simple harmonic motion close to the origin, and the inverse square law far away. The
maximum electric field occurs around x = 0.7m, as a turning point to transition between the two trends.
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