Potential Easy Example (potential energy of charges)

Calculate the change in potential energy due to bringing 2 charges of opposite signs from infinity to the
positions illustrated in the diagram:
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Solution
Step 1: Relate potential energy of the system to the electric potential: AU = qA4V

Step 2: Calculate the change in potential energy of bringing in g; from infinity to point A, assuming the
other charge, g, stays at infinity.

AUql = qlAVOO—>A
But, since V,, = 0 and V, = 0 (because there is no electric field from any source):

AWepsp=Vy =V =0—-0 = OV
Therefore: AU,; =0
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Step 3: Calculate the change in potential energy of bringing in g, from infinity to point B.

AUqZ = q24V0op
where V,, = 0 again, but V5 # 0 because g, is in the same space and is producing an electric field that
affects particle q,: V = ~&
TAB

Hence: 4Ug, = q, (Vg — Vo) = kfﬂ where r,5 = r is the final distance between the two particles.
AB

Step 4: Add up the potential energies: AU = AUy, + AUy, = 0 + <0192 - K1dz
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