Day 25
Vector Fields and Line Integrals
e Vector Field is a vector function that assigns a vector to each point in space.
o Velocity Fields
= Fluid Flow
=  Wind Flow
o Force Fields
= Gravitational
= Electromagnetic
o Example 1: F(x,y)=(x—2y)i +(x+y)j
= By Hand

= On Computer
o Example 2: For the following think it out, then draw by hand, then go

to the computer to check.
= Draw the vector field given by F(x, )= yf
You Try it
Draw the vector field given by G(x,y)=yj Check on the computer.
o Example 3: Gradient Vector Fields
* Let f(x,y)=5-x"—)". Then the gradient vector
%f =-2xi —2yj is a vector field.
e Line Integrals
o Measures the extent to which a curve in a vector field is, overall, going

with the vector field or against it.
o Recall: Work = Force xDistance

= If Fisin the direction of motion, then Work = Force xDistance

/e

P IFlcos(6) Q

then Work = Force in the direction of motionxDistance
Work = HF“ H cos(H)HP_QH

=|FllPQ]cos(o)

=F[PQ
e Now, suppose we have a vector field and an oriented curve.....

o W:iﬁAﬁ
i=1

o Let|[A7|—0o0r n—>w

o W= Im ﬁ-AFi:J.F"dF:WorkdonebyF’alongC.
C
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http://youtu.be/uolBPFw6U9Q
http://youtu.be/eP0l_TD9jnY
http://youtu.be/jiYb_TqP_6g
http://youtu.be/BNMQ5esm8k4
http://youtu.be/l9LmvND-2Tg
http://youtu.be/--Syz0nlhQ0
http://youtu.be/--Syz0nlhQ0
http://youtu.be/q5IOdqI-jmY
http://youtu.be/pieSv7YclOw

e Interpreting B:"Bﬁ
C

o In general, the line integral of a vector field F along a curve C
measures the extent to which C is going with F or against it.
* The line integral is 0 if Fis perpendicular to the path at all
points or if the positive and negative contributions cancel each
other out.

= IfFis mostly pointing in the same direction as C then the line
integral is positive and it will be negative if they are acting in
opposite directions. However, care must be given to also
consider the magnitude of F.

o Example 4: Arrange the line
integrals S
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Figure 18.5 Vector field and paths C,, C,, C,, C,

alscending order. f
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You Try It
Section 18.1 #30 Answer: C.

e (Calculating a “basic” B?Dﬁ
C
o Example 5: Calculate the line integral: [FB:IF if F :y{ , from (0,1) to
C
(0,5).
o Example 6: Calculate the line integral: [Fﬂz’? if F=6i+)j,from
C
(3,0) to (7,0).
You Try It
Section 18.1 #7 Answer: 0.

e [IfCisaclosed curve then [FBIF is called the circulation of F around C.
C

Wrap Up


http://youtu.be/n2U-SEa168Q
http://youtu.be/CBJ7t4iFhzo
http://youtu.be/ZmpDkkmdGAI
http://youtu.be/NBEhjHHZSkk
http://youtu.be/iVTWyrn66yQ

