Screencast 9.13c AM B242: Vector Analysis

The Surface Element

[9.13] SURFACE INTEGRALS, DERIVATION OF SURFACE ELEMENT A surface integral:

/[9 G(z,y,2) dS

We shall derive the formula for the surface element:

B af 2 af 2
5=\ (2) 4 (2) an

z=fixy)

o AS is a surface element (part of the surface
S) with one corner at (zo, yo).

o AT is a parallelogram with one corner at
(z0,y0), that has the same slope as AS at
(%0, yo)-

o AA is the projection of AS or AT on the
zy-plane.

W



Screencast 9.13c AM B242: Vector Analysis

The Surface Element

@ u and v are the vectors along the two sides
of AT positioned at (zo, yo, f(x0,¥0)).

@ The area of such a parallelogram is:
area = |ju X v||
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As Az — 0 and Ay — 0,
AS — AT

and we can replace " A” with "d".

ds = \V L+ (f2)? + (fy)? dA
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