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which is not the same as the
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work depends on the trajectory
not just the endpoints
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Lecture 23 16.216.3
conservative vector fields and potential functions

work done by É JÉodP J E Pdt
Fs is conservative if the work doneby
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Lecture 24 C 16.4 Green's Theorem

and a bit from 16.7

Calculus Triforce
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Green's Theorem for regions on the xyplane

If C is alert on the xy plane

and R is the region it encloses then the
work done by a force for vector field É
along the curve C equals
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The curve is traveled oriented in a
counterclockwise way for this theoremto hold
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Flux and second version of Green's
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of the velocity vector
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16.5 Preview
Parametrize SURFACES
F Lt one uses one parameter

P CU V surface uses two
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by
is

excy 21
z bty 2X

exigiti

CILITYZA
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Lecture 25 16.5 ffonmidterm

Parametriting surfaces

you write the position of
a point on the

surface in terms of two variables
parameters

to find a parametrization you use
the equation of the surface to find
a relation between x y it and
so you can write one of them interms
of the others

r E 3
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Steps
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Find 251 II
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Find 223 2511
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Section 16.6 for final exam
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related to howmuchgoes stuff passesthrough
a surface

example p x y xtt Z y
twochoices
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vector havingthird positive
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Section 16 8
Divergence or Gauss Theorem
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awayfrom S

0
means it
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3d region RÉ CF Fz Fz like a closed box
or container

poke ball

Divergence Theorem
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251 IIofdk flux often
found it on last
example and it was
T

213 T t flux of the
cone

flux through 736cone

Twewant
this you can find flux
through one EET
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L i ie

É somevectorfield

É

example coR connecting the points

I 690,1 40,010,40

1 4t
som

É CE y x

Find work of É along C using stokes theorem
Before stokes 3 separate line integrals and add

the answers

After Stokes
surface triangle shown in the picture

toparametrize the triangle you parametrize
the plane to which it belongs
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Orientation convention

if you are moving careabouts ycounterclockwise on the
Shadow core then shadowof

the curveon the xyplanethe normal vector to the
surface has third positive entry

Exhaustive example

É Cy 27,44
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along circle
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option 2 use Stokes Igewith disk on the xy plane y
as surface S

parametrize disk

their ruse rs.no o
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to the conventions
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É Cy Zz 4
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find it first y 27 XL
interms of toy

L 2 2650,4
and then rewrite
in terms of parameters
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option 3 Stokes with a differentsurface
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surface

4 x y paraboloid
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parametrization paraboloid

F ra roost rsino 4 r OE EE 25
O E r E Z

É Cosa int Lr

25J
l rsing roost o

afrxarztf.Isos.to Errsino rose 0

2 r cost 2M in0 D
importantTxt C 2 2 1 1 that it was

C L 2 roost 1 with positive
sign

Jj'S 2 2 r cosa 1 arkose er sing drat

go 4r'cost 4rtososino r drdo
Ingratestoo Ignitesto



g legngsto

S f r dree

FT
option 4 won't do

i



 
LastDay az
Review

use stokes theorem
stokes theorem

ÉÉ

toshow that

Jo2yd 37dg xd2

onlydepends on the area of the region enclosed
by the curve

I 2yd 3edy x de

ftp.ldydy.dz
so we are trying to find the work of

2y 32 x along this curve C

S surface for Stoke theorem
region of the plane whose boundary is
the curve C
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curl of F
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F XP C 3 1 2

Reminder curl of F is always computed
interms of x y it

so need to parametrize
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Stokes Theorem
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JJ 6 dydx
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Bounds
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Another example
3d region stuff insidecylinder y'ty y
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Xy plane floorL d
I xHyl roof

cylinder lateral
walls

t
3d region R

Boundary of R surfaces

consisting of

disk on the ty plane plus
a part of the cylinder plus
part of the paraboloid

F Cry Oxy 47

use divergence theorem to find
the outward flux of E through
surface S



Flux of É divergence
theorem
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Another exam



inside firstoctant
Ittf

x y z o

inside the
elliptical I cylinder

4xtyet
surface below plane
S boundary of this HtÉ

y
region

F 4xt 3 91 222
use divergence theorem to find the
flux of F through S
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