Useful Identities for Electrodynamics

Vector Identities
Triple Products

A. (BxC)=B-(CxA)=C-(AxB)

Ax(BxC)=B(A-C)-C(A-B)

First Order Differential Product Rules

Second Order Differential Product Rules

V - (Vf) = V2f (definition)

Fundamental Theorems of Calculus
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Gradient: /a (Vf)-df= f(B) - f(@)

Divergence Theorem: (V-A)dV = j{ A.da
V/S s

Curl/Stokes Theorem: (V x A)-da = j{ A.d
s/C c

Cartesian Coordinates

T=2xT+yy+ 22
A=A+ A+ A2

Line: df = da@ + dyg + dz2

Area: dA=dzx dy (e.g.)

Gradient: Vf =

Volume: dV =dx dy dz
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Spherical Coordinates

F=rf+r00+r sin(9)¢¢;

A= A7+ Agh + Ay

r

cos(0) cos(p)& + cos(0) sin(¢
¢ = —sin(¢)& + cos(¢)g

)9
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Line: df = dr 7 +rdf 6 + rsin(0)do ¢
Area: dA = r?sin(0)d do
Volume: dV = r?sin(f)dr df dé
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Curl:

- [ﬁ%’" - %(m(ﬁ)} o
+ % [%(7&49) - 85:} é
Laplacian:
V2f— %%(ﬂ%ﬁ@%(mw)%nm%




Integration by Parts (examples)

V- (fA) = f(V-A)+(A-V)f
/ﬂ V(A= [ pF B+ [ (A9
v/s V/S V/S
j{(fA) da = / f(V-A / (A-V)f (divergence theorem)
s V/s V/s

—(AxV)f
V x (fA)-dd = f(V x A)-da — (Ax V)f-da
s/C s/C s/C
fA-dl = f(V x A)- dc‘i—/ (AxV)f-d@ (Stokes’ theorem)
c s/C s/C
| $¥xAyai= s
s/C



