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. D\vgrgznce and Curl

® ‘D;UUQQ?\CQ and cur) are OQOYf
of Ccmbinir\a Hhe 3radie,nh

- 2 9 2
V.. <9x!97n§;

T with  vector Fi_zldg,
e Tf Flxy,2)=<Pxy2) Q(xy,2), R(xy2)

Hien:
div(F) = Vo F (x,y,2)

= 9P cle, 9R
9x+ o ¢ 22

= a funckon OF X,Y, %,

cacl (B) = V% Fxy,2)
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From
Green's
“Theocrem,
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Example

Sae———

Elxyz)=<2xy, x*+2y2, Y.
Compute (a) div (F)

(b) cacl(F)

) dwv ( corl (I?))

(d) cuel (div(F)),



R b) .
-
+ & ()
= 1y + 2%

(b cocl (Y =] ¢ ) F ( J
?51& %/9 %3 Yox 7/37

Ixy ) x"-tZy%. y"- Xy x"+z~,;

=<2y -2y,0-0, 2x =2x >

- <0, o, O 2

b

So F is o conservative veder Held,

- _ 20, 20 20
@ div {eurl (F)) = 350+ 5y * a2

= 0.



Neke:  For any Veckr eld F (x,y,z))
div (Curl ( ?)) =

Prowded Z pea arfial dern/a"' HICJ
of Fhe c.ompone/\h( ef F are
- ContHacrous, |

@ cut (v (D)) =

Sucfaces
M

e We want a -Fuf\cﬁon Hral fakes
2. numbers as s input and



ﬁi\les a 3P vecltor as I."'J’
ou-|~pu'|- This will be +Hhe
se¥ of (3) paramedric equations
Mot define o sucface,

E)(ampl&

Surface: Hemisphere: of radius
5 with _C-cf\"tf ot
(0,0,0) and 2 O

Find o Pmmehc%-ahon of +his

. s fFace.
Solur on
Firs4 o.pproaclq (Car-l-tshn coord.s):

2

x* + y -+ 2% = 25 , 230

2= 25— xt-y?



Parametric equohOM

rixy) =<, ¥, st xX*-y* 7

Secor\cl Gppr‘oad\ (Spher:cul Coard.s):

If rodius =5 then p =5,
= 5 cos(0) sin(9)

X
Y= 5 sial@) sia(e)
Zz = 5 Cos(@)

2(6, %) = < 5eosl8)sin(9), Bsin(@)sin(§),Scody
0% QP& T + give 230

Exam pl_g_._

Surface: X* + y* = |6
((Y';ﬂael‘).
Find o parmeki%a"'ion,



Soluhon

#

| Cortesian ﬂppro ach:

y= Jie-x
?(X,Z) <X \}'6 X”

not+ So 5r¢a-l- as 14
rquires Y7/

?c\ar a»pproads'. |
= 4 a,,-(e) Yy = 4 sin (O)

= ( 9, 7;) < 4 coS(O) &4 Sin (9) >




rals

3 Surface I-hkj




