Vector Calculus Formulas

Fundamental theorems (main result) Here, F(x,y,z) = P(x, y,2)i + Q(x, y,2)j + R(x, y, 2)k.

FT of Line Integrals:  If F = V£, and the curve C has endpoints A and B, then
fCF -dr = f(B) - f(A)

Green’s Theorem: f f (&—Q - 8_P) SE F-dr (circulation-curl form)
C

Stokes” Theorem: f f VxF:ndo = gg F-dr, where Cis the edge curve of S
S C

Green’s Theorem: f f V-FdA = 95 F-nds (flux-divergence form)
D C

Divergence Theorem: fff V-FdV = #F ‘ndo
D s

Differential elements

Along a parametrized curve r(t), t € [2,b], we have ds = | | dt.

Along a parametrized surface r(i,v), (u,v) € D, we have do = ¢9u X 37)‘ du dv.

Curl and divergence

For a continuously differentiable 3D vector field F(x, y,z) = P(x, v, 2)i + Q(x, v, z)j + R(x, y, 2)k,

- = (R _2Q);, (P R}, (9Q _oP
curlF = VXF := (8y &z) +(8z &x) +(c9x &y)k
) P39 O
divE = V-F = (8x'8y'(92) QR ax Y T

Other 3D spatial coordinates

F= VTP = psing,

o= TIFIE [x,y,z);l':r,é‘,z)
x = rcos@ = psingcos0,

y = rsin® = psin¢gsino, Z

z = pcos, /é—/‘——_—r—_——*——y
dV = dzdydx ¢ |

rdzdrd0
p?singdpdpdo .



