Line Integrals
Work In Classical Mechanics
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General Notation
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Properties Of Line Integrals
1. To specify integral you need, end points and the path.
2. Value of the integral ay depend on path.

e.g. F(x,y) = xy
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Path Two:
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Path Three:
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Conclusions
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Line integral = Ordinary Integral

Need to establish a relationship between x and y first.

e.g.
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Second part

Path Two:
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Path Three:
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Naming Stuff

· Line integral of a vector field is path dependant
· The vector field is non-conservative when path independent.

e.g       y

                      p2

                                                p1
                                                     x

If F is conservative, the effect of reversing the path is
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Assuming F is conservative 

         Y               -p2
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F is conservative 
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F is non conservative 

e.g.
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With the path CW, this is built into the angle
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This is the same as the area, is this coincidence? By splitting the circle into 2 paths, P1 the upper half CW and the lower half P2 CW we find:
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Which is the area of the circle.
e.g.
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What is 
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1) x = -1 
dx = 0

2) y = 1  
dy =0

3) x = 1
dx = 0

4) y = -1
dy = 0

Being careful with limits:


[image: image25.wmf](

)

0

1

1

1

1

1

1

1

1

2

2

=

+

+

+

=

+

ò

ò

ò

ò

ò

-

-

-

-

xdx

ydy

xdx

ydy

ydy

x

dx

xy


Exact And Non Exact Differentials

Assume
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So if 
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 is true for 
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, path independent, conservative field.
Potential Function
H is the potential function
e.g.

For 
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Need to solve 
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Summary
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The following statements are equivalent:
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Existence of a potential
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