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Physical Constants

c = 2.998× 108 m/s Speed of light

µ0 = 4π × 10−7 N/A2 (or H/m) Permeability constant in vacuum

ε0 =
1

µ0c2
= 8.854× 10−12 C2/Nm2 (or F/m) Permittivity constant in vacuum

1

4πε0

= 10−7c2 = 8.988× 109 Nm2/C2

e = 1.602× 10−19 C Magnitude of electron charge

me = 0.9109× 10−30 kg Electron mass
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Binomial expansion

(1 + ε)p = 1 + pε +
p(p− 1)
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Notation for position vector

x = î x + ĵ y + k̂ z

r = |x| =
√

x2 + y2 + z2 and r̂ =
x

r


