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oriented counter clockwise

1-et F- lay> = fcx.yji-gcx.y.gg be a

Vector field on a larger set containing R .

then

Green

§ E. di = § fcxiy)d× + gcxiysdy = Jf(,÷ - I;-) 2A
C R

in

Note : (Curie ) .Ñ
IF § is a conservative vector field

¥×=¥y
both integrals in Green's Theorm will be Zero



example :
If c is the curve in tee pictureg.

§ ✗Zyfdx + ✗ dy y-7×11,2)

Czd Evaluate
L ^ Cz

(0,0) }
,

11,0)

Greens Theorm

I 4=2-1

f§(÷ - IF )ra=fj(1- 5) dydx
0 4=0

2X

{
'

g- 5) ☐

*

§
'

2×11- x2) dx

2×-2×3 dx

✗
" Ix

"]i=E

using definition

0+2+1-3=3--1-2fort . . )=§( )+§l i- § c s

a
C2 c3 Where

+
goes from

1 to

0

a :x=t,y=o Cz :X-_ 1
, y=t Cz ✗=t, y=2t

0<-1-2-1 0 OETEZ

f' ¢2.2T + t
-2) dt

§x¥ÑY=0 J×¥+×dy
Idt]i=2

°
- 3-(2° 0



L C É -- flay)T + glx.y.SI

¥÷-É §ÉIos= § E. ritsdt

Applying Green>Theorem to compute Areas
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Greens Theorem for tee case of a region R with holes(R is not simply connected)
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Parametrized surfaces in Rs

T = Flu ,v)= ✗( v.v)T + ylu.us] + 2- (v.v )Ñ

Where Cup) are parameters

Suppose the surface is a graph of a function 2-= flx.gl

Hae can this be seen as a parametric surface?
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0 : The sphere with Center at co , o.o) and radius 3
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Final exam 12/7/21 ,Tuesday 9:30 - 11:50 12/2/21

• Comprehensive

[ review all previous exams , quizzes , worksheets

concepts to Review
- basics on vector

- dot
, Cross

• Lines } plane > Chpt 13

• Sphere , Cylinders , Quadric Surfaces
• Basics on curves ZD/3D

Fcf ) = (✗(t) >YH 1+4>>> Chpt 14Unit tangent T=°r
1%1+11

TCH
,
BCH

, speed , are length
•

partial derivatives
- Chain rule

- Gradient
,
directional derivatives chpt 15

-

Tangent plane
' local linear approximation
• Critical point , optimization , Lagrange multipliers

- Double / triple integrals Cartesian coordinates
-

polar , cylindicul , spherical
' chafe of variable , Jacob;ae

> Chpt 16

- Mass
,
Center of Mass

- Vector fields , divergence, curl
• Line integrals , work> Chpt 17
'

flux , circulation ( 3 questions )
• conservative vector fields roughly
• Greens Theorm
- surface integrals . Flux divergence theorem



Surface integrals , Flux Divergence Theorm

Let 8 be a parametrized Surface

F (v.v)=(XCUN ), ycu,v) , ZCU, V)> with V.V parameters leaving in a
certain regions in tee UV plane
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Example #1
The surface 8 is the portion from the core 2-=Ft cut btwn the planes
2-=\ and 2=2

If the density at each point is f( × , y,zj=É , find the total mass of 8
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Differentway to solve with a different parametrization

2- =XF ← with cylindrical coordinates
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Same result as other way .

Flux Divergence Theorm:
q 8=26

streaks Let G be a bounded simply connected solid
bondV4

0 in 3D whose bounty is a surface 8

ry
oriented with an outward Normal

.

G
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Flux- divergence Theorm
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very often its easier to
compute
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If the surface does contain the origin mare a hole around the

origin

f)) dirt = f) E.ñds +f) ÉñdsG-sphere
J Inward

orientation

d

f) E. ñds =D F. rids

g s
→ Sphere Of Normal

Outward radius

flux

=/ I :÷÷iH¥¥%÷"
s

s 1

HE is =
Flux = UIC


