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Equations
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F = qE N = p×E F = (p · ∇)E σb = (P · n̂)
∣∣∣
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ρ = ρb + ρf D = ϵ0E+P ∇·D = ρf

∮
S
D · da = Qf,enc

linear dielectric: D = ϵE = ϵ0ϵrE = ϵ0(1 + χe)E P = ϵ0χeE
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∫
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∫
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∫
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D · E dτ

B = ∇×A ∇×B = µ0J
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Useful Integrals and Trig Identities

∫
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∫
1

(a2 + x2)3/2
dx =

x

a2
√
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∫
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∫
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4
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4a
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8a2
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cos (α + β) = cos(α) cos(β)−sin(α) sin(β) sin (α + β) = sin(α) cos(β)+cos(α) sin(β)

sin2
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=
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2
(1− cos(θ)) sin

(
θ

2

)
cos

(
θ

2

)
=
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Law of cosines: C2 = A2 +B2 − 2AB cos(θ)


