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Formula Study Sheet

(i.e. formulas that you should know)

Gradient theorem
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Divergence Theorem
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Stokes’s Theorem
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Divergence of 1/r? - point source
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Coulomb’s law
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Electric field of a point charge q at 7'
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Electric field of a charge distribution p(7)
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Potential of a point charge q at 7/
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Potential of a charge distribution p(7)
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Electric field and potential
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Electric field of a plane of charge
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Electric field across a plane of charge
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Gauss’s law
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Electrostatic field has no curl
VxE=0
Laplace’s equation
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Poisson’s equation
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Electrostatic energy
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Capacitor of capacitance C
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Fourier basis orthogonality relation
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Legendre basis orthogonality relation
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Separation of variables: general solution forms
for spherical symmetry
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Potential of an electric dipole
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Electric dipole moment
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qu (ci points from —q to +q)
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Torque, force, and energy for an electric dipole

T=pPxE, F=(P-V)E, Ugipore = —B"E
Bound charge and polarization
pp(®)=—-V-B#) and o0,(F) =P®F) A
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Electric displacement field: D= €E+P

“Gauss’s law” for electric displacement field

VD = pree & 955 D-ds = Afreeenclosed

Boundary conditions for dielectrics
(Dl - DZ)J_ = Ofree

(D; - 5;)u = (P - ﬁ;)u

Linear dielectrics
D = ¢E withe = eo(1+ x.)
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Lorentz force law: F = q(E + ¥ x B)

Force onaline current: F =1 [ dl x B

Current density & continuity equation
J=pb & 247-]=0

Biot-Savart law
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Ampere’s law
R

V X B MO] & 9Sloop dl = Uo Tenciosed

No magnetic monopoles law: V-B=0

Magnetic vector potential: B=Vx4
Coulomb gauge definition: V-A=0

Vector potential in Coulomb gauge
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Magnetic dipole potential (vector)
,uo m X 7

Adlpole (T‘) 47_[ 72

Magnetic moment (current I, area d): m = Ia

Torque, force, and energy for a magnetic dipole
1_')=171)><§, ﬁ=§(ﬁ§), Udipole = —ﬁﬁ

Bound current and magnetization
ib =VxM and I?b =Mx

Auxiliary field: H= #iﬁ -M
0

“Ampere’s law” for the auxiliary field

VXH=]Jfree & ﬁloop H - dl = Ifyee enciosea

Linear magnetic material
M=xnH & B =po(1+ xm)H = pH



