Alcohol Level	HS031 scoring rubric

Math Domain

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

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

��Scale��Reference Frame�(�Representation������������Continuity��Boundedness��Invariance/Symmetry������������Equivalence��General/Particular��Contradiction������������Use of Limits�(�Approximation��Other����������This problem is perhaps best approached graphically. The relevant portion of the graph of A(t) appears as follows:

�EMBED MSDraw.1.01  \* MERGEFORMAT���

1.	The alcohol concentration is zero when A(t)=0. Graphically, this occurs at the t-axis intercepts of the function’s graph. It can be seen from the graph that the relevant intercept occurs at t ( 8.4. Thus it takes about 8½ hours for the alcohol to leave the bloodstream.

2.	The alcohol concentration is greatest when A(t) achieves a maximum. The graph indicates that this occurs at t ( 4.8, so the time of greatest concentration is approximately 4 3/4 hours after consumption.

3.	Since A(t) describes the alcohol concentration in units of a tenth of a percent, the question may be restated: for how long is A(t) > 0.7 ? It can be seen from the graph that this is the case between t ( 0.7 and t ( 8.1. Thus the person is illegally drunk for a period of about 7½ hours.

These results could also be obtained computationally by manipulating cubic equations.



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

(weight: 0)����Transforming/�Manipulating

(weight: 3)�Draw an accurate graph with clearly marked x-intercepts and reasonably accurate location of the maximum.

OR for an algebraic solution, factor and solve the equation correctly in 1.�Use graph to clearly identify the relevant points.

Recognize that at least 0.1 precision is necessary.��Inferring/�Drawing Conclusions

(weight: 2)�

Provide partial reasoning and/or conclusions�Recognize that only one of three zeros of the function is relevant (in an algebraic solution)

Specify how to find the length of the period in 3.��Communicating

(weight: 1)��Explain the use of graph and/or equation.

Communicate the results clearly.��
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