On the Road to Zirbet	HL021 sample solution
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1.	The elevation at Retnec is the value of the function at 0, which is 0.





2.	The first observation that should be made is that the graph of the function exactly represents the profile of the road. Further, all three cities appear to be at 0 elevation. The road cannot extend beyond �EMBED Equation.3���, since the expression under the radical becomes negative outside this interval. At both endpoint, the elevation is 0.


	The value of the function is 0 whenever �EMBED Equation.3���, which only happens at the cities. Since the function has no other zeros, the road should consist of two hills rising from Retnec in opposite directions and dropping down toward the endpoints. Also, the function is even, so the graph and the road must be symmetric. In fact, we can restrict all the arguments to one side and then repeat them on the other side.


	Clearly, there will be three points at elevation 0, four for elevation just above 0, and two at the highest elevation. The expression under the radical is quadratic, so it increases, reverses direction once and decreases. Taking the square root cannot change this (although the shape will change slightly). Therefore, the above list exhausts all the points on the road.


�



3.	 The only question is how to come up with the graph. Again, we need only constrain the discussion to one side of the graph.


�EMBED Equation.3���
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The final equation represents a circle with the center at (1,0) and radius 1. The graph of the original function is a portion of this circle, specifically, the semicircle above the axis. Below is the full picture.


				

















4.	Following the description in 2, we put one point each at 2 and 3 at proper elevation and all the points with elevation between them at 4.
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