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Fundamental Theorem for Line Integrals
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The Fandamental Theorem of Calculus says
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Gravity has a conservative force field
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EK ! Find the work done 6)/ jravﬂy (n moving &
P/o(m‘ mass (m) from (‘//0,1) fo (/) l R)
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How can we tell if a field is conservative? To
discuss this, we need to define some things.
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A nice condition to see if you have a 2D
conservative field (3D discussed later on).
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HULU 7LO '[,"(H/O{ 'F 5MC;\ ‘H\a‘i" §:V‘F
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Answer fan)=xyxty-x-y.
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Solve these for 3y, 92 -

93.3% 4 -3y
>y

> - ~Ay= jz by2yZeh(2)
232l = 55 (YE+h(2)= dy2+h 2)

= h(z) = =) h(2)=-2
= q=Yyz-2

= {(x,y, = X{Hy2+4 =[x [mz@

15



math2110L17Full.notebook November 12, 2014

Green's Theorem: allow you to switch between
line integrals over a closed curve and double
Integrals over the region bounded by the curve.

The caeve must ke POSITIVELY oriented.
T\/ Positive. Iy neqative
L > X > X
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H is to the "left”
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Green'ﬁ T heorep) !ttt C be g carve that
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Implication for conservative fields:
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This also follows from the Fundaments |
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Welve seen this lefore. ..
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Practice!

:L-—S F‘(OS/Y (Xfm()’""l)

conservative? 1§ so Find £
SU\C}'\ f;\Q{" l§: V{Z Qr\(A Cq’cmlq{,e_

Fché ) w)\ere C s a Smple Curve From
C (0/0) j(o (77—17(7‘

28



math2110L17Full.notebook November 12, 2014

p= cos(y] / = =Xsin(y)- |
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Method 2 [ine integral.
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