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Day), Guest Lecture
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MAJ Bowman Green’s Theorem Il



Admin

@ This Week - Green’s Theorem, Drop Thursday (Surgery
Day), Guest Lecture
(Info on the MA153 Web Site: Friday, November 7,
Dean’s Hour: Mahan Hall Auditorium, the movie theater)
© Next Week - IT Lab Monday and Tuesday, Homework 7
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Admin

@ This Week - Green’s Theorem, Drop Thursday (Surgery
Day), Guest Lecture
(Info on the MA153 Web Site: Friday, November 7,
Dean’s Hour: Mahan Hall Auditorium, the movie theater)

© Next Week - IT Lab Monday and Tuesday, Homework 7
due Wednesday

@ Quiz - You will have 10 minutes.
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.
@ Line Integrals - 16.2: Integrating over a curve.
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

©Q Green’s Theorem - 16.4:
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

©Q Green’s Theorem - 16.4:

© Curl and Divergence - 16.5:
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Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

©Q Green’s Theorem - 16.4:

© Curl and Divergence - 16.5:

© Parametric Surfaces and their Area - 16.6:
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

© Green’s Theorem - 16.4:

©@ Curl and Divergence - 16.5:

© Parametric Surfaces and their Area - 16.6:

@ Surface Integrals - 16.7:

MAJ Bowman Green’s Theorem Il



Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

© Green’s Theorem - 16.4:

©@ Curl and Divergence - 16.5:

© Parametric Surfaces and their Area - 16.6:

@ Surface Integrals - 16.7:

@ Stokes Theorem - 16.8:
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Block IV - Chapter 16

Block IV - Chapter 16

@ Vector Fields - 16.1: Functions that assign vectors to points in
space.

@ Line Integrals - 16.2: Integrating over a curve.

© Fundamental Theorem for Line Integrals - 16.3: Using FTC for line
integrals.

© Green’s Theorem - 16.4:

©@ Curl and Divergence - 16.5:

© Parametric Surfaces and their Area - 16.6:

@ Surface Integrals - 16.7:

@ Stokes Theorem - 16.8:

© Divergence Theorem - 16.9:
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Qo /c f(x,y)ds
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FTC

Definitions and Derivations
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Last Class

Definitions and Derivations

Qo /c f(x,y)ds

o - [Y(5) (%)
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FTC

Definitions and Derivations
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Last Class

Definitions and Derivations

o / f(x,y)ds

eL/\/ )dt

© Similar arguments help us define the line integral as the
following:

/Cf(x,y)ds - /ab f(x(t),y(t))\/(z,);)z + (‘Z};)zdt
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More Definitions and Derivations

@ What if we want to parameterize with something other than
t?
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FTC

Definitions and Derivations

Homework Help

Last Class

More Definitions and Derivations

@ What if we want to parameterize with something other than
t?

@ Do a similar process, but instead:

[ s [ txpto) Wg;p(;g)d
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Line Integral I-1ll and Green’s Theorem |
Line Integral Il

FTC

Definitions and Derivations

Homework Help

Last Class

More Definitions and Derivations

@ What if we want to parameterize with something other than
t?

@ Do a similar process, but instead:

[ s [ txpto) ¢(g;)+(g§)dx

© We may also have to remember the equation of a line
segment:

TMH=01-0%+tr
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Line Integrals in Space

@ Page 1039 - Start with a plane curve C given by the
parametric equations
x=x(t) y=y(t) z=2z(t) a<t<b
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Definitions and Derivations

Homework Help

Line Integrals in Space

@ Page 1039 - Start with a plane curve C given by the
parametric equations
x=x(t) y=y(t) z=2z(t) a<t<b

0 [ f(x.y.z)ds -
C
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Line Integral I-lll and Green’s Theorem |
Line Integral Il

FTC

Definitions and Derivations

Homework Help

Last Class

Line Integrals in Space

@ Page 1039 - Start with a plane curve C given by the
parametric equations
x=x(t) y=y(t) z=2z(t) a<t<b

Q /f(x,y,z)ds:

c
/ab f(x(t),y(t),z(t))\/<?;>2 + <(c11}t/>2 + (i;)zdt
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Line Integral I-lll and Green’s Theorem |
Line Integral Il

FTC

Definitions and Derivations

Homework Help

Last Class

Line Integrals in Space

@ Page 1039 - Start with a plane curve C given by the
parametric equations
x=x(t) y=y(t) z=2z(t) a<t<b

0 [ f(x.y.z)ds -
C

/ab f(x(t),y(t),z(t))\/<?;>2 + <(c11}t/>2 + (i;)zdt
/ FCF (1) 7/ (8)]ct
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Line Integrals of Vector Fields

@ Page 1041 - If we talk about work we remember
W=F. D

Q We suppose that D = PQ the displacement vector, and
that F = Pj + Qj + Rk.
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FTC

Definitions and Derivations
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Last Class

Line Integrals of Vector Fields

@ Page 1041 - If we talk about work we remember
W=F. D

Q We suppose that D = PQ the displacement vector, and
that F = Pj + Qj + Rk.

© Now work can be described by:

W= /ny, (xy, z)ds = /?-7ds
c
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Q So

— — — o -~ -~
/ F-dr :/ Pdx+ Qdy+ Rdz where F = Pi+Qh+Rk
c c
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(%) /CVf'dFZf(Xz,}@)—f(Xn}ﬁ)
Q / F - d7 Path Independent if and only if / F.di=0
C C

@ F is a conservative vector field on D if / F - dfis path
c

independent.
Q If F(x,y) = P(x,y)i + Q(x, y)j is a conservative field then:
0a_op
ox Oy

© Page 1050 - Theorem 6



Line Integral I-lll and Green’s Theorem |
Line Integral Il

FTC

Definitions and Derivations

Homework Help

Last Class

Outline

Q Last Class

@ Definitions and Derivations

MAJ Bow reen’s Theorem Il



Line Integral I-lll and Green’s Theorem |
Line Integral Il

FTC

Definitions and Derivations

Homework Help

Last Class

Green’s Theorem

29Q 0P
Pdx + Qd ://<—>dA
c Y= JJp\ox oy
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Course Guide
Definitions and Derivations

Green’s Theorem || Homework Help

Course Guide

Green’s Theorem - 16.4

@ Understand how Green’s Theorem relates line integrals
and double integrals.

@ Understand the extension of Green’s Theorem to domains
with holes.

© Understand the importance of Green’s Theorem in solving
difficult line integrals or difficult area integration problems.

© Use Green’s Theorem to find the area of a planar region.
© HOMEWORK PROBLEMS: 8, 13
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Course Guide
Definitions and Derivations

Green’s Theorem || T ——
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Definitions and Derivations

Green’s Theorem || T ——

Green’s Theorem Il

A:fxdy:—}z{ydx:1j§xdy—ydx
c c 2 Jc
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Course Guide
Definitions and Derivations

reen’s Th Il
Green's Theorem Homework Help

Green’s Theorem Il

A:fxdy:—}z{ydx:1j§xdy—ydx
c c 2 Jc

@ Holes and Green’s Theorem
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Definitions and Derivations

Green’s Theorem || T ——

Board Work

@ Problem 22, Page 1061
© Problem 5, Page 1060
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Green’s Theorem || MemEnEis
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e Green’s Theorem |l

@ Homework Help
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Green’s Theorem ||

Homework Help
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Look Forward

Curl and Divergence - 16.5
@ Understand the significance of the vector differential
operator (V).
@ Determine the curl of a vector field.
© Understand the physical interpretation of curl.
© Determine the divergence of a vector field.
© Understand the physical interpretation of divergence.

© Use curl and divergence to re-write Greens Theorem in
vector forms.

@ HOMEWORK PROBLEMS: 2, 4, 15, 16
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Questions?

Questions?

MAJ Bowman Green’s Theorem Il



	Admin
	Block IV - Chapter 16
	Last Class
	Line Integral I-III and Green's Theorem I
	Line Integral II
	FTC
	Definitions and Derivations
	Homework Help

	Green's Theorem II
	Course Guide
	Definitions and Derivations
	Homework Help

	Look Forward
	Questions

