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Example Findtheworddoneby a

4 24 2x 4y D

oncecounterclock wise around

UsingGreen'stheorem

F it 21252 III da

If 2 127 1A 4 area D

2D circle ofradius 3 circleofradius 1

thy area D 4 1.32 7.12 16T

Whentravelling on the curve C parametrizedby
r t then T Ct r t is to tangente

not normal at thepoint
should take unitnormal

Green'stheorem standard

Eight.ly ittfeE.tdr qE.dt SffE fy
Thenormalcomponent of F w̅ dr 11 I Ey dAHu

Review: Green theorem is a tool to compute line integral when the 
normal method of parametrizing is too complicated.

Another form of Green's theorem.
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divergencatomfreen's theorem
onlywhencomputingthe normalcomponent

if thecurve is not closed
cannot use Green'stheorem

If ret xlt yet thus we havetofind FG n 4

Tytler
t x't y t to compute F w̅ dr Hix

tangent then A or I

y x

as long as it I 0 T
The choice of it depends on theproblem

Example Consider F t set 3 7 toe te 10,2
Findan equationforthenormal that pointstothe right

unit normal

r t 1 2 7 IN
d

or

2 1 1

Check whichone apointstotheright
cheek it 0 1 0

27,1 oil 1 0 pick
24,1 011 1 0

thustheunitnormalthat points totheright is

D 2 11

472 1

How to find the normal vector



Examples Calculatingthe outward flux of 1 3 xy 5
across C 472 1 It

8 dr
t D 1

Proof Green'stheorem thx tom

8 dr If 4
2
5 dA

Sf 1 x dA simple doubleintegral

s tros drdo
Faobian

Proof Usingthedefinition compute it
r t Cost smt r f sint cost and

n CH cost sint

Ccosts smt inward

foot ñ dr cost 3 content 5 cost smt dt

Cos't 3cost costsin't Jsnt dt

more complicatedintegral



Exampled Considerthecurve C x y 9
Calculatetheoutwardfluxof x'y y across C

F I ds

Proof Green's theorem thx form

1K 21 1A If 2 4 1 da

areaof D 2 If xy dA Jacobian

32 2 riosttsmt.it dr dt

Proof A Cost smt unit normal r t Burt 3kt

Geos't 3smt 3ent cost smt dt

lengthy

Examples Calculate




