Bicycle Chain II	HL060 scoring rubric
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1.	The bicycle chain can be thought of as being made up of four pieces: the portions curved partly around the two sprocket wheels (whose lengths are given to be 14.8 cm and 41.6 cm) and the two straight segments that are tangent to the wheels and whose lengths must be determined. By the symmetry of the diagram, the straight segments must be congruent; let L denote their common length. The segments are tangent to both circles, so radii drawn to the endpoints of the segments are perpendicular to the segments.


	The constructions just described are shown in the following diagram. The dotted line denotes the line connecting the centers of the two wheels.


�EMBED MSDraw.1.01  \* MERGEFORMAT���


	Because the chain segments are tangent to the circles and therefore perpendicular to the radii, the segments in the diagram form two right-angle trapezoids. The lower trapezoid is shown in the following diagram.
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	Since all the other sides of this trapezoid are known, the unknown length L may be determined. Draw an altitude that splits the trapezoid into a rectangle and a right triangle. The right triangle has sides of lengths 7.5 cm and L, and a hypotenuse of 80 cm. By the Pythagorean Theorem, L is approximately 79.6 cm.


	To conclude, the total length of the chain is 2L + 14.8 cm + 41.6 cm ( 215.6 cm.


2.	Since the circumference of a circle is 2( times the radius, and the circumference must be the length of the chain (215.6 cm), the radius must be 215.6 cm / 2( ( 34.3 cm.


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


(weight: 2)�
Recognize the tangency of the chain to the circles.�
Make the trapezoid construction that allows the unknown length to be determined.�
�
Transforming/�Manipulating


(weight: 3)�
In 1, determine radii lengths given diameter lengths.


In 2, determine the radius when the circumference is given.�
Make appropriate auxiliary construction necessary for solution, e.g. construct an altitude to divide the trapezoid into more familiar shapes.


Correctly calculate sought quantities, e.g. correctly apply the Pythagorean Theorem to determine the unknown length.�
�
Inferring/�Drawing Conclusions


(weight: 1)�
�
Combine the appropriate lengths to correctly arrive at a total length for the chain.�
�
Communicating


(weight: 2)�
Present answers clearly, and show the constructions and computations used.�
Clearly present and explain all constructions and calculations leading to the answer.�
�
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