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The Problem:





Four roads form a square ACDE with side lengths s.  A barn B is 5 miles from A, 8 miles from C, and 13 miles from D.  What is the shortest distance from the barn to the nearest road?
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Preliminary Attempts and Findings:





When we first began to solve this problem we began by trying to construct a square, and  then fitting the pieces inside the square on GSP.  This approach was faulty,  however it did help us to realize that the side had to be constrained to a number less than 13 in order to fit perfectly. Keeping in mind the triangle inequality rule and using simple manipulations on GSP to help us better define the problem we then decided to try it on paper.   We constructed 3 concentric circles on paper and  determined the loacation of the barn using a framing square.  The estimated  measurement of the side of the square was approximately 12.375 miles or 12  3/8 miles.  The next step was to convert this to GSP using circles and radii to build in the constraints needed.





 We drew circles with radii of 5, 8, and 13 respectively then moved the points to the configuration needed to produce the square.  Specifically we constructed a circle with segment AD as the diameter and then inscribed the triangle ACD to produce a right angle.  We then constructed a perpendicular through D and drew the segment AE.


Because the angle was off by .02 degrees there is a slight discrepancy,  but it is a good approximation to a square.    Upon completing the construction we measured the values needed to confirm our first estimation.  Below is a GSP drawing of the Barn problem.
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We then solved the problem with right triangles and trigonometry.  It is our best estimation that the nearest road is 1.933 miles from the barn.
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I then solved the problem with right triangles and trigonometry.  It is my best estimation that the nearest road is 1.933 miles from the barn.
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Application to the secondary classroom:





This problem would be a good  problem for students who are using GSP in a lab situation.  It would be interesting to see if they were working in pairs how they might determine the construction.  It could be followed up at home by using calculation methods of their own chosing.   A post lab day could be used to discuss and present their findings.
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