
B

VECTORIDENTITIES
AND THEOREMS

A = X Ax + Y Ay + Z Az

A + B = X (Ax + Bx) + Y(Ay + By) + Z(Az + Bz)

A . B = AxBx + AyBy + AzBz
A A A

X Y z
A x B = det IAx Ay Az

Bx By Bz

= X (AyBz - AzBy) + y (A~Bx - AxBz) + Z (AxBy - AyBx)

A. (B x C) = B . (C x A) = C . (A x B)

A x (B x C) = (A . C) B - (A . B) C

(A x B) . (C x D) = (A . C)(B . D) - (A . D)(B . C)

V' x V'\I1= 0

V' . (V' x A) = 0

V' x (V' x A) = V'(V'. A) - V'2A

- - - - 1 --
(V' x A) x A = (A . V')A - - V'(A . A)2

V' (\11 <1» = \11 V' <I>+ <I>V' \11

V' . (\11A) = A . V'\I1+ \I1V' . A

-

....
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V' x ('11A) = V"I1 x A + 'I1V'x A

V'(:4. B) = (A. V') B + (B. V')A + A x (V' x B) + B x (V' x A)

V'. (A x B) = B . (V'x A) - A . (V'x B)

V' x (A x B) = A (V' . B) - B (V' . A) + (B . V')11- (:4 . V')B

Gauss's Divergence Theorem:

Iv V'. Gdv =tG. itda

Stokes's Theorem:

L (V'x G) . it da =i G . d£

EXPLICITFORMS OF VECTOROPERATORS

Cartesian (x, y, z) :

A a'l1 A a'l1 A a'l1
V"I1=x- +y- +z-

ax ay az

A aAx aAy aAzV'. =-+-+-
. ax ay az

- A

(aAz aAy )
A

(
aAx aAz

)
A

(aAy aAx )V'xA=x --- +y --- +z ---
ay az az ax - ax ay.

a2'11 a2'11 a2'11
V'2'11= - + - +-

ax2 ay2 az2

Cylindrical (p, </J,z) :

A a'l1 A 1 a'l1 A a'l1
V"I1 = P - + </J - - + z -

ap p a</J az

- 1 a(pAp) 1 aA.p aAzV'.A=- +--+-
P ap p a</J az

0 - A (1 aAz aA.p)
A

(aAp aAz )
A 1

(a(PA.p) aAp )v xA=p +</J --- +z- --
p a</J az az ap p ap a</J

V'2'11=! ~ (p a'l1)+ 2- a2'11 + a2'11
p ap ap p2 a</J2 az2
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Spherical (r, e, <jJ):

A a\l1 A 1 a\l1 A 1 a\l1
V\I1=r- +e- - +<jJ--

ar r ae r sine a<jJ

- 1 a(r2Ar) 1 a(sineAo) 1 aAt/>V.A=- +- +--
r2 ar rsin e ae rsin e a<jJ

v x A=r~ (a (sin eAt/» - aAo)+0 (~ aAr - ~a(rAt/» )r sine ae a<jJ rsin e a<jJ r ar
A 1

(
a(rAo) aAr

)+<jJ- ---r ar ae

2 1 a (2a\l1 )
1 a

(
. a\l1

)
1 a2\11

V\I1=-- r- +-- sme- + -
r2 ar ar r2sine ae ae r2sin2e a<jJ2


