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HW% VECTOR CALCULUS - Surface Integrals and Divergence

S

% Fields and Waves

Lesson 1.4

Darryl Michael/GE CRD




SURFACE INTEGRALS

Surface Integrals look like: A8

Differs from Lesson 1.2 area integrals because of “dot” product

IS a vector and points normal to the surface

 the magnitude is the differential area formed
from differential lengths of the sides
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SURFACE INTEGRALS

A

/ are involved
\;L ds = dx [dz [éy
y

, measures flux of , through a surface

dx Note that all 3 coordinates
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SURFACE INTEGRALS

Example - FLUID FLOW

For, \YATRe[S . there is flow through

But, \YIllely , there is no flow
Hence, . measures FLUX

Example: Lety=2,x=0 to3andz= -1to 1l

322 35L =2
A= xy [&, + Z° EN  then, IA ds = Ilf [dx [dz =

Do Problem 1
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“NH“ . Nt div A =[] e A NOT a DOT product but has similar features

l Result is a SCALAR, composed of derivatives like:
e oA, 0A,

DIVERGENCE

. or ' 3¢

Divergence Theorem:

<
o A ds = (0. A

|“|N|“| Volume integral on right is
volume enclosed by surface on

the left
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