A Run for Two	HL090 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���������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 suggest graphical representation as a practical way of modeling; this is a method which works even when the algebraic manipulations are complex. It also suggests the use of functions on intervals and a graphical interpretation of the words distance and ahead. The problem is not very different from the standard motion problem but it forces the student to think, rather than to blindly substitute into a known formula. The problem does not require the use of calculus.

1.	a. 	The difference graph of �EMBED Equation.3��� is a straight line, where t is the time in which the fastest car finishes the race. The difference graph is undefined after that time.

b.	The distance between the cars on the oval track race can be graphed as follows: 

	the upper graph presents four laps of both cars when the shortest distance to the starting point is plotted as a function of time.

			�EMBED Word.Picture.8���

	The following graph presents the distance of the current position on the track from the starting point as a function of time:

 			�EMBED Word.Picture.8���

	The lower graph presents the distance between them: it increases in the first lap, increases in the second lap and decreases in the third lap. They meet each other only at the end of the second lap of the slower car. It is possible to graph other differences.

c, d.

			�EMBED Word.Picture.8���

	There are two meetings at the second lap and one at each of the rest. The distance can be graphed in a similar way as in b.

2. 	The first car reaches a distance of 3 meters within the acceleration period (1 second) and then moves at a speed of 6 meters per second. The second car reaches a distance of 16 meters within the first 4 seconds and then moves at a speed of 8 meters per second. Students are expected to use products, integrals or common sense to compute the distance at the acceleration period.

a.	

	�EMBED Equation.3���

	It is impossible to visually derive the equal distance point from the given chart of the speeds. 

b.	From the above we know that the cars will not meet at the first lap. What happens at the second lap? One way is to use the graphic method as in problem 1.

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

(weight: 3)�Provide correct graphs for 1a and 1c.�Additionally, sketch appropriate graphs for 1b and 1d.��Transforming/�Manipulating

(weight: 1)�Perform all computations correctly.�Additionally, give a correct interpretation of the graph, describing the relationship between speed and time in 2.��Inferring/�Drawing Conclusions

(weight: 3)�Demonstrate an understanding of the impact of changing direction of movement and/or track shape on the distance between the cars.�Additionally, correctly apply the conclusions reached in 1 to the situation described in 2.��Communicating

(weight: 2)�Draw clear graphs.�Additionally, give clear verbal description of the results and show computations.��
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