Analogy between line and surface integrals

parametrized curve
7(t) = x(t)i+ y(1)j + 2(t)k
one parameter ¢

vector line element

- dr
dr = Edt

direction tangent to curve

length of curve C'

Je 1]

integral of scalar field f over C'
Jo fldrl

work done by F moving particle along C
[.F-dr

If C closed and F conservative, then
J. o F-dr=0.

parametrized surface
™(u,v) = x(u,v)i+ y(u,v)j + z(u,v)k
two parameters u, v

vector surface element
dS = 9 x & dudy
. . ou . ov
direction perpendicular to surface

area of surface 2

JJ5 1dS]

integral of scalar field f over X

JJs F1as]

flux of F through X
f fz F.dS

If S closed and V - F = 0, then
[, F-dS =o.



