Double Integrals
1)
Integrals In Cartesian Coordinates
When integrating a function with one variable we get an area.
When integrating a function with two variables we get a volume.
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The volume of this section is given by
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Once Area is defined the double integral is unique.
e.g. 
[image: image2.wmf]y

x

y

x

f

2

)

,

(

=

 and A is the rectangular region shown below:
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As the boundaries of the area are parallel to the x and y axes these ranges are readily determined as

1<x<3

1<y<2

So the double integral becomes
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This is simple enough, however if the area is triangular

         y

         2

                                                          x

                                     1

x is in the range 0<x<1

y is in the range 0<y<2x

The double integral becomes
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As the upper limit of the y-integration is a function of x it must be evaluated first.
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This double integral can also be evaluated with y as the independent variable.
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The range of the dependant variable is found






By drawing a line perpendicular to the 






Independent variable and examining crossings.
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y is in the range 0 < y < 2

x is in the range 0 < x  < y/2
The double integral becomes
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             2                                 y = 2x   
                   Area
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With x as the independent variable
x is in the range 0 < x < 1
y is in the range 2x < y < 1
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With y as the independent variable

y is in the range 0 < y < 2

x is in the range 0 < x < y/2
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Conclusion

· We can only solve single integrals.

· Once an area is specified the volume is given.

· Integration can be carried out in any order.
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for f(x,y) = 1

With x as the independent variable:
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Using the substitution x = R cos t
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In General
       y


                yh(x)
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With x as the independent variable, find y boundaries by drawing a line parallel to the dependent variable.
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With y as the independent variable, find x boundaries by drawing a line parallel to the dependent variable.
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2) Circular Polar Coordinates
        y

                               




                                                     x 
In Cartesian form
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In Polar form
Where r is the radius and 
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 the azimuth.

Conversion between coordinate systems must be unique.

From polar coordinates to Cartesian
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From Cartesian to polar coordinates 
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 we can wrote x and y as functions of r and 
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Generalising
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But they may not be perpendicular:
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e.g.
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