Curvy-Ness	HL053 scoring rubric

Math Domain

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

�3�Modeling/Formulating�0�Manipulating/Transforming���������3�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����������The intent of this problem is to probe students’ ability to define a measure by quantifying a property that is perceptually apparent to them.

Any curve (within reason) can be approximated by breaking it up into successive small segments, each of which is very much like the arc of a circle. In this particular problem, all the curves are either arcs of circles or made up of quarter-circles.

Here are some ways to think about curvy-ness.

Suppose you are driving along a road whose curvy-ness you wish to describe. It seems reasonable to say that as long as you don't have to turn your steering wheel, the curvy-ness of the road remains the same.

Another way to think about it is to say that the curvy-ness of a curve is measured by the angle through which your direction turns from the beginning of the curve to the end of the curve. 

According to the first definition each of the curves in this case

				�EMBED MSDraw.1.01  \* MERGEFORMAT���

have constant curvy-ness, although the curvy-ness of the different curves is different. According to the second definition, each of these curves have the same curvy-ness.�

On the other hand, in this case
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each of these curves have different curvy-ness according to the second definition and the same curvy-ness according to the first definition.

A good quantitative measure of curvy-ness according to the first definition is the radius of the circle that approximately matches the curve.

In the case of the park trail
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we have marked the transitions between the quarter-circles of which the path is made. Here is how the radius of a quarter-circle is determined.

�

Draw perpendiculars to the tangents at the ends of the quarter-circle. The point of intersection of the perpendiculars is the center of the circle.



				�EMBED MSDraw.1.01  \* MERGEFORMAT���



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

(weight: 3)�Define different measures of curvy-ness in each case but do not explain inconsistency.�Articulate the basis for ordering the curves and define a consistent measure of curvy-ness.��Transforming/�Manipulating

(weight: 0)����Inferring/�Drawing Conclusions

(weight: 3)�Decompose the spiral into regions of constant curvy-ness.�Give a reasonable discussion of curvy-ness of a complete circle and design an intelligible description of the spiral.



Resolve inconsistency (if any) between angle and radius definitions of curvy-ness.��Communicating

(weight: 2)�Make a reasonable statement about succession of quarter- circles of decreasing radius.

�Give a clear set of prose instructions in 5, including the sense of the spiral.
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