Don’t Fence Me In	HL007 scoring rubric
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1.	The pony’s speed is constant on either side of the road, so starting from a specified point and going in one direction (along a straight path), the distance covered in a specified amount of time would be the same in any direction. This means that the pony can reach all the points on one side of the road that are equidistant from the point where it starts. That is a semicircle. In the field, the radius of the semicircle would be 4 miles, in the wooded terrain, the radius would be 3 miles, and on the road, it would be 5 miles. Since drawing a circle on a straight line is not possible, the “circle” is actually only a segment, centered at O and extending 5 miles in either direction.
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�
2.	If the pony is allowed to change directions once it is in the field it cannot cover more than 4 miles in one hour, so it would stay within the circle. The same applies to the other side. However, it is possible for the pony to follow the road for some period of time and then get off into the field. Then it would have a few minutes left and it can cover the area inside a small semicircle:
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	The radius of the small circle depends entirely on the position of the center. In fact, the radius is exactly �EMBED Equation.3��� of the distance left to cover to point A. So �EMBED Equation.3���, but the same ratio applies to the large semicircle �EMBED Equation.3���. Since the angles between tangents and corresponding radii are 90 degrees, this means the triangles ABT’ and AOT are similar and the points T and T’ are on one line no matter where the point B (where the pony gets off the road) is located. The picture now looks like this:
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	This is the final figure.


	(Note: the circles and lines are not drawn with the same scale as the one given in the picture, but the relative lengths are represented accurately.)


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 4)�
In 1, identify semicircular regions of different radii and the appropriate segment on the road .�
In 2, identify the smaller semicircles along the road and recognizing the need to include them .


Give a reasonable general shape of the region (not necessarily precise)�
�
Transforming/�Manipulating


(weight: 1)�
�
Find the relation between the radii of the small circles and the distance from their centers to the origin or to the end of the path (in 2).


Make an accurate construction of the tangents if attempted in 2, and an accurate construction of the large semicircles in


1.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Draw a completely connected fence in 1.


Present an argument for relying on the semicircles in construction


Recognize that non-straight paths off the road are not important for construction�
Present an argument for including additional regions in 2.


Identify and justify the shape of the additional regions.�
�
Communicating


(weight: 2)�
Provide an adequately labeled diagram indicating the region and a clear fence or boundary for the region.�
Provide a written explanation of the arguments and all the construction in diagrams.


Provide multiple diagrams demonstrating the construction and argumentation and separate answers to both questions (the diagrams, unlike final answers, need not be precise).�
�



Balanced Assessment in Mathematics Project	Scoring Rubric � FILENAME  \* MERGEFORMAT �HL007RUB.DOC�, page � PAGE  \* MERGEFORMAT �1� of � NUMPAGES  \* MERGEFORMAT �4�


Supported by NSF Grant MDR-9252902	Copyright © 1995, President and Fellows of Harvard College











