VECTOR DERIVATIVES
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VECTOR IDENTITIES

Triple Products
(1) A-BxC)=B-(CxA)=C-(AxB)
2) AxBxC) =B@A-C) —CA- B)
Product Rules
3 V=V +gVH
4) VA-B)=Ax(VxB)+Bx(VxA)+(@A V)B+®B-VA
5 V- (fAH=FfV-A+A- (V)
6) V-AxB)=B-(VxA) —A-(VxB)
(7D Vx{(fA)=f(VxA)-Ax(V])
8) Vx(AxB) =B V)A—(A-V)B+A(Y -B)—B(V-A)
Second Derivatives
© V-(VxA)=0
10) Vx(Vf)=0

(11) V x(VxA)=V(V-A)—V?A

FUNDAMENTAL THEOREMS

Gradient Theorem:  [P(Vf)-dl= f(b) — f(a)
Divergence Theorem: [(V-A)dr =¢A-da

Curl Theorem: [(VxA)-da=¢fA-dl



SPHERICAL AND CYLINDRICAL COORDINATES

Spherical
x =rsind cos¢ f(-——Sin@cosqﬁf‘—l—COSQCOSd)é—Sinqb(i
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Cylindrical
X = 5COs ¢ f(:cos¢>s—s1n¢¢
y = ssing §=sin ¢p§+cosp
z=z =12
s = /%2 + 52 § =cospX+singy
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Legendre Polynomials
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