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LINE INTEGRALS
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GRAPH THE VECTOR FIELD F(x,y)=(x + y, x) for the given 15 points shown below:
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Orientation of a Non-Closed Line Integral
C:ast¢b achb (o) #Clb)
b
Postive ofi ertation : &4"0\5 : [ #ds
o

Q

Neﬂah'ue mentation f@? ds - S £ds
= b
N
in
0ppostte.
retion

Orientation of a Closed Line Integral

C: D: a<t ¢b acb c(ﬂ=0(b\

ROy

Reitive orientadon © COW

arC enchosed i x‘wriaH }Fwallu'ha almﬁ C with heod in +2

Mass §-(-\d,s
° p a4 < - §
t 3
W_oi’- &def&dh‘+ﬂdz:§?-dﬁ‘
c

c



C3.Q203.CH16A.LESSON2

CONSERVATIVE VECTOR FIELD
DEFINITION: gyt field F is ewcervative i F = U fr some s@lar fhootion £
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Is F conservative? Methods to Determine:
1. Find f suchthat Vf =F.
A. “Magically” Pick 1.
B. Use “JAY’S METHOD” to find 1.
2. Use a Theorem. F is conservative if ...
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EXAMPLES: Determine if F is conservative.
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FOUNDAMENTAL THEOREM OF CALCULUS FOR LINE INTEGRALS
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IF AND ONLY IF ... THE 99.9%
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Prove: If F is conservative, then curlF = 0
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= GREEN’S THEOREM (R
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EXAMPLES: work
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1. Evaluate if Sxydx + x*dy where C is the positively oriented closed curve consisting of y = x?
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and y =2x between points (0, 0) and (2, 4).

2. Evaluate §2xydx + (x2 +y? )dy where C is the positively oriented ellipse 4x* +9y* =36
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3. Evaluate § y>dx + 3xydy where C is outline of the the half circular washer with the positive

orientation as shown in the graph below:
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THEOREM Let C be a smooth curve given by the vector function r{f), a < t < b.
Let f be a differentiable function of two or three variables whose gradient vector
V f is continuous on C. Then
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THEOREM [.F - dr is independent of path in D if and only if [ F + dr =0 for
every closed path Cin D.

[4] THEOREM Suppose F is a vector field that is continuous on an open connected
region D. If [ F - dr is independent of path in D, then F is a conservative vector
ﬁe}d on D; thai is, there exists a function f such that Vf = F.

THEOREM IfF(x,y) = P(x.y)i + O(x, v) ] is a conservative vector field,
where P and O have continuous first-order partial derivatives on a domain D, then
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THEOREM If F is a vector field defined on all of R’ whose component func-
tions have continuous partial derivatives and curl F = 0, then F is a conservative
vector field.




GREEN’S THEOREM Let C be a positively oriented, piecewise-smooth, simple
- closed curve in the plane and let D be the region bounded by C. If P and O have
continuous partial derivatives on an open region that contains D, then
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The Special Problem (The 0.01%)

Consider the vector field F = ——2 i+ X j  (Special Problem)
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A. Compute § F - dr where C is any curve that does not enclose eS%riqut. n
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What method did you use and why were you able to use it?

B. Compute § F - dr where C is a circle of radius “a” that does enclose the origin.
! .

What method did you use and why were you able to use it?

C. Prove that §F -dr = 27 for any curve C that encloses the origin.
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PLEASE NOW WATCH AND ENJOY THE CH16A ONLINE SPRINKLES: VIDEO LINK WILL BE PROVIDED

What is an inverse square field?
Why is an inverse square field called as such?
Show that an inverse square field is conservative.

m i

Prove §c xdy — ydx gives the area of region R enclosed by its boundary C.
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Prove that the area of a circle with radius “a” is 7za*
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SECTION 16.5: #9 — 11, 12

SECTION 16.3: #23, 24



