Electric potential energy

J2a

-q e—a——e+(q
3 4

The potential energy belongs to the pairs of particles — to the “bonds” — not to the individual particles.
Hence we must sum over the pairs rather than summing over the particles.
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This energy is negative. That is, there is less electric potential energy in this configuration than in the
four particles being infinitely far apart.

Grading: Use the general idea that any startup is valuable. There’s no need for the final remark about
negative energy. I put it in just to battle the misconception propagated by Star Trek: The Original Series
in the episode “By Any Other Name”.



