Problems that Use the Pythagorean Theorem

The following problems illustrate some of the many ways in which the Pythagorean Theorem can be useful.  
BASEBALL

A baseball diamond is a square that is 90 feet on a side.
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a. If the catcher tries to catch a base stealer who is running from first to second base, how far must he throw the ball from home to second?

b. If instead the base stealer is going from second to third and the catcher throws the ball to the shortstop positioned on the base path at point P1, midway between second and third, how far must the catcher throw the ball?

c. If the shortstop is positioned at P2, why must we use a tool other than the Pythagorean Theorem to determine the length of the throw?

THE RAILWAY

One of the things that people constructing bridges and railways have to bear in mind is that metal expands when heated. That is why pieces of track are always laid with a bit of a space between them (which in turn is why trains traditionally go clickety-clack along the track).  Suppose you have a two mile stretch of railroad running absolutely straight and flat through the desert.  Between the cold night and the hottest part of a 110º day the metal expands 1 foot per mile.  Assuming that the rail stays straight except for a hinge at the halfway point, how high would that halfway point rise?  [Useful fact: a mile is 5280 feet.]

THE CHINESE DOOR

From Nine Chapters on the Mathematical Art, written in China about 2000 years ago: There is a door whose height and width are unknown, and a pole whose length is also unknown.  Carried horizontally, the pole does not fit by 4 ch'ih; vertically it does not fit by 2 ch'ih; slantwise it fits exactly. What are the height, width and diagonal of the door?

PARKING YOUR CAR

Suppose your car is squeezed into a parking space with about a 1-foot space between you and both the car ahead and the car behind.  If your car is approximately 5 feet wide and 15 feet long, will you be able to maneuver out of this situation or will you need to wait until one of the cars on either side of you are moved?  How does the Pythagorean Theorem help you answer this question?  

A more interesting problem might be to determine how much more longer a parking space needs to be (when compared to the length of your car) in order to park without fear of dents.
THE ROOM

If the floor of a rectangular room is 15 feet by 20 feet and the ceiling is 10 feet high, how far is it from a corner of the floor to the diametrically opposite corner of the ceiling?

THE MAYPOLE

After a well-danced Maypole dance, each dancer's ribbon is wrapped in an evenly descending spiral, several times around the Maypole.  Clorinda has just finished dancing around a ten foot tall Maypole with a ten inch circumference.  Her ribbon spirals neatly down the top three feet of the pole, wrapping six times around, and last touching the pole precisely below the point where it was attached at the top. Now she is standing in a classic pose, 10 feet from the pole, and with the end of the ribbon under her foot.  How long is the ribbon?

You can see a picture of a Maypole dance at http://healing.about.com/od/dance/ss/maypoledance_10.htm
I strongly recommend finding a tube like a used paper towel tube and wrapping some ribbon around it to get a feeling for this problem.
