Jackson Problem 1.12

B. J. Mattson
Start with Green’s theorem:
[0V = vV6) -nda= [ av[sv*y - vy @)
Now, let ¢ = ® and ) = &'. Then,
/S (OVE — &'V®) -t da = /V AV[OV2D — &'V2D] 2)
Or,
/ AV &'V — / (®'V®) - i da = / dV V2D’ — / (®V') - 71 da (3)
Now, since ® and ® are potentials, they satisfy V2® = —£ and V2 = 2
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As was shown in problem 1, part ¢, the E field is perpendlcular to a conducting surface.
Also, F and n are anti-parallel, so

Vé.-n = —E-n (4)
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Using these relations in 3,
- / dV(I)’ / o Zda=— / dV(I) 22 da 9)
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So,
/(P'p dV+/<I>'Uda=/ <I>pdV—|—/<I>a'da (10)
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