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Let's take a coordinate system centered at the center of the track and oriented so that the coordinates of the starting line are 


		x = R ,	y = 0.


Let's denote by (x,y) an arbitrary point on the track.  Then the distance from that point to the starting line is 


		�EMBED Equation.3���


The position of any point on the track can also be expressed as a function of the angle ( which increases counter clockwise from zero along the x axis.


		�EMBED Equation.3���


If we substitute these expression for x and y in the expression for the distance and simplify we obtain


		�EMBED Equation.3���


The graph of this function, which is on the next page,  looks like this (with R = 1):
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Here is the situation for the second part of the question:
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If the coordinates of an arbitrary point on the track are 


		�EMBED Equation.3���


and the coordinates of the pole are


		�EMBED Equation.3���


then the distance between them is 





		�EMBED Equation.3���.





Substituting and simplifying we obtain
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which is just what we might expect from the Law of Cosines.





We can obtain the result from the first part of the question  by letting 





		�EMBED Equation.3���.
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