LESSON 14  AREA BETWEEN CURVES
Examples  Find the area of the region bounded by the graphs of the given equations.
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NOTE:  The graph of the equation  
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 is a parabola whose vertex is at the origin and opens upward.  The graph of the equation  
[image: image4.wmf]x

y

6

=

 is a line with positive slope and whose  y-intercept is the origin.
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The area of the  i th rectangle is given by the product  
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.  In order to find the area of the enclosed region, we will need to sum the area of all these rectangles using integration.
In order to find the limits of integration, we will need to find the x-coordinate of the two points of intersection of the graphs.  Since the  y-coordinate of these points of intersection are the same and given by the equations  
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Thus, the first vertical rectangle in the region corresponds to when 
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Using horizontal rectangles:
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The area of the  i th rectangle is given by the product  
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In order to find the limits of integration, we will need to find the y-coordinate of the two points of intersection of the graphs.

In the work above, we found that the  x-coordinate of these points of intersection were  
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Thus, the first horizontal rectangle in the region corresponds to when 
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Using horizontal rectangles:
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In order to find the limits of integration, we will need to find the y-coordinate of the two points of intersection of the graphs.  Since the  x-coordinate of these points of intersection are the same and given by the equations  
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Thus, the first horizontal rectangle in the region corresponds to when  
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Using vertical rectangles:
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NOTE:  The equation  
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NOTE:  The equation  
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NOTE:  We found that the  y-coordinates of the two points of intersection of the equations  
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To find the area of the yellow shaded region:

The area of the  i th rectangle is given by the product  
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To find the area of the aqua shaded region:

The area of the  i th rectangle is given by the product  
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The length of the vertical rectangle in the yellow shaded region is given by 
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To find the area of the yellow shaded region:
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Thus, the area of the yellow region, which is given by  
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To find the area of the aqua shaded region:
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Thus, the area of the aqua region, which is given by  
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The area of the  i th rectangle is given by the product  
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.  In order to find the area of the enclosed region, we will need to sum the area of all these rectangles using integration.
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