In this lesson we’ll take the Pythagorean Theorem a step further and see how it can help us solve problems in the 3rd dimension.
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What about a problem such as this?  What is the length of segment e?

From the red triangle, we get 
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From the blue triangle, we get 
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Focusing on e, (that’s what we’re solving for), we can do a simple substitution and replace 
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Thus 
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.         Now we solve for e:
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Dare we take this a step further?
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It’s the same triangle, just facing a different way. But now we’re in 3D! 

If we call the sides x, y and z instead of a, b and d we get:
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In math we typically measure the x-coordinate [left/right distance], the y-coordinate [front-back distance], and the z-coordinate [up/down distance]. And now we can find the 3-d distance to a point given its coordinates!

If the dimensions of the box to the right were as follows:

width = 4


depth = 3, and 


height = 5

The distance from A to B would be calculated:



[image: image9.wmf]222

435

d

=++




[image: image10.wmf]16925

d

=++




[image: image11.wmf]50

d

=


         

[image: image12.wmf]52

d

=




[image: image13.wmf]7.07

d

»


Credits:

Figures 1, 2, and 3, are used from http://betterexplained.com
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Rotate the red triangle up off the paper.   We’re now in 3D!
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