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Curl: an important differential operator on vector
fields.

CMF|(F)“ VXF: Bhnc“/b\/?,’(/az Thmka )
AR (%0 %)




math2110L18Full.notebook November 17, 2014

EX: F.'nAJDxF if Escos@ itk
~ |t J K
VXF=|%y 2hy )2

cosfkz) XY Y2
B Rpofren-dls

° +<%(xw)~%Nz)>E
Splvweya)




math2110L18Full.notebook November 17, 2014

Theorem © ITf £(4%2) is a C=function

G\a\s [onfl'nuous ln‘iordef‘ Cpei‘r'vc\f{ve s)
'H\C N vx (V'F) :;]

Proof  The requirement allows aﬁblfcaﬁoy,
of Clairaut's Theorem (symmetry of mixed
Par'('l'ql_g)_ 56} O\IIFQC-‘“ m\cw\ajcl'on O'F

U x Ve qwes. .




math2110L18Full.notebook November 17, 2014

- -— RN

]« J k
VUt = d%hs hy oz
of 9F of

—

X 9Y 3%

3F ¥ ¥ %)4
<3Y>% 3%)7)(+<62\x "oz [

M T
<3be Oy

—

TN L

ZOL\LOA\LO\?.
O



math2110L18Full.notebook November 17, 2014

Recall if /§:\77C then F s called
CONSERVATIVE. I€ follows that

|§ Conjervq‘éfve_ "—:> m}

(yo Iong as T is Cl). (thﬁrse,y) H:

<

I) }? is¢' and 5\) VxF =0, then

= .
F Y CO'\SQPVO\JF\VQ_



math2110L18Full.notebook November 17, 2014

tX Determine whether or pot
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Qy = (oS (x+y)-X Sinlkty)
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[ aplace operator i let f(Xi%2) be Scalar-
\/Ullluea'. Then
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ConSer‘vafl'on ot momentum.
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(onnections ... |
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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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EX The sphere x%y%p>=4 has
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Rotational surfaces
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"Natural" parameterizations
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Surface area: We showed previously when
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Is f’?=<x>,12_/‘/+z/ I> (onservative?
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Fid the area of the surface.
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