Curl: an important differential operator on vector
fields.
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Theorem - If F(2) if a CE function
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Recall if /§:\77C then F s called
(ONSERVATIVE. I€ follows that
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[ aplace operator i let f(Xi%2) be Scalar-
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0(0F)= V= Doy fe

= fo_'_-F)'y‘l' -FZZ :

vz -'Z.aP\oxce operf«{‘or) also known

as ... as mQF = ¥Xx+{ym

12



AFPly fi\/eCﬁ)r frelds /Eb:<,"/ Q)R> :

[ AF=elev(aali«(RIF]

EXTR/A( NOTATION : W:<M|)ML’ ()\3>
Fadh U0 (i), 2

— ~ - Bu "
><vv‘)|j S 3% (313

13
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AFPI'.CQ tion - Mavier- Stokes egua tions
:)F |'n60mf>ressl'£/e fluid flow .
U+ flwid velecrty at point (X X, Ks)
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ConSer‘vafl'on ot momentum.
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(onpections ... |

s Dxit = cw s the Vorticily ") which
measures the tendency of the fluid &
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17



Green s Theorem in vector form
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* Green's Theorem relates the integral of the
tangential part of the field along C to the
integral of the vertical part of the curl over D’ ,

* We will see this come up again with Stoke's
Theorem later in the course.

*We now come up with a similar identity
involving the normal component of the field,
integrated along the curve C.
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Parametric Surfaces
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E/X" The cylinder x%y*= 77 142

has parame terization
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Rotational surfaces
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"Natural" parameterizations

When You have a surface 2- flx.y)
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> R, e
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Surface area: We showed previously when
discussing surface area that AS,’:/E‘K'@
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