Sharp-Ness of Bends	HL052 scoring rubric

Math Domain

��Number/Quantity�(�Shape/Space��Function/Pattern������������Chance/Data��Arrangement����Math Actions (possible weights: 0 through 4)

�3�Modeling/Formulating�1�Manipulating/Transforming���������2�Inferring/Drawing Conclusions�2�Communicating��Math Big Ideas

��Scale��Reference Frame�(�Representation������������Continuity��Boundedness�(�Invariance/Symmetry������������Equivalence��General/Particular��Contradiction������������Use of Limits��Approximation��Other����������Solution:

1. Imagine you are walking along the path and the first bend you come to is A. Through how much of an angle do you turn in changing your heading so that you are now pointing toward B?

�EMBED MSDraw.1.01  \* MERGEFORMAT���

The angle A'AB is a measure of this change in heading. Similarly, when you arrive at B and must reorient yourself toward C, you must turn through angle B'BC.

�EMBED MSDraw.1.01  \* MERGEFORMAT���



These angles can be used as a measure of sharpness of bend. 



You may wish to elaborate your defintion a bit.  First of all you probably want to distinguish between turns to the left and turns to the right.  One way to do this is to call angles turned to the left positive and those turned to the right negative. 



You might want the sharpness value of an about face to have a nice value, say 1. In which case you might define sharpness of bend to be 



		�EMBED Equation.3���



On the other hand you might want a right angle turn to have the sharpness value 1 and an about face to have an unboundedly large sharpness value.  In that case you might define sharpness to be

		�EMBED Equation.3���.



2. The issue here has to do with "cutting corners". Here are two different ways of negotiating the same bend in the road while only running in straight lines.
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If you "cut corners" then sharpness depends not only on the bend itself but also on the length of straight road leading up to and away from the bend. If these lengths are long (compared to the width of the road), and the runner runs in straight lines, then the definition of sharpness of bend given in part 1 will work perfectly well here.



3. If the path of a person on the water slide looks like this
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Then a measure of sharpness of bend can be defined in a way suggested by what we have done earlier in this problem.
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�partial level�full level��Modeling/�Formulating

(weight: 3)� Make inconsistent use of angle of turn�Make consistentent use of angle - 

either angle between path segments

or

angle of deviation

��Transforming/�Manipulating

(weight: 1)��Demonstrate proper use of protractor to measure angles.��Inferring/�Drawing Conclusions

(weight: 2)�Analyze sharpness measure separately in each case, without considering a single measure that applies to all cases.�Give a reasonable analysis of the generality of the sharpness measure across all three parts of the problem.

��Communicating

(weight: 2)�Communicate measure of sharpness through diagram alone�Communicate measure of sharpness through diagram and prose.��
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