Garages and Phones	HL017 scoring rubric
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The essential point in this problem is for students to display an understanding of the difference between a linear function and a piecewise constant function. Below are the two graphs for this problem..
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The cost in $ of telephone usage is 





	6 + 2.4 T 	where T is in hours.





The cost in $ of parking in the garage is





	6 + 2.4 int(T) 	where T is in hours and int(T) denotes the integer part of the value of T.





A line drawn from the point (0 hours, $6) through the point (5 hours, $18) will be identical on both the garage rate and the telephone rate graph.


The point on the left edge of each horizontal segment in the garage rate graph corresponds to a point on the telephone charge graph.





It is possible to define a slope for the telephone charges graph but not for the garage rate graph.


The domain of each functions is continuous.





The range for the garage function consists of isolated points separated by $2.40. The range of the phone function would have been continuous if it could charge fractions of a cent, but in reality the range is isolated points, starting at 6 and separated by $.01. 





For any given amount of time, it is never more expensive to park in this garage than it is to talk on the telephone.


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


(weight: 3)�
Set up a cost vs. time graph.


Give some evidence of “linear” dependence.�
Make a clear distinction between linear and piecewise constant dependence.


Clearly define range and domain for both graphs.�
�
Transforming/�Manipulating


(weight: 2)�
Plot the linear function with reasonable accuracy.�
Show a clear distinction between the linear and piecewise constant dependence of the function.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
Realize that both graphs have same angle of upward trend.�
Realize that slope is defined for telephone graph, but not for the garage graph.


(An exceptional student might recognize that the telephone charges graph is also piecewise constant with much smaller steps.)�
�
Communicating


(weight: 2)�
Give only graphs, with no prose discussion of similarities and differences.�
Give a prose description of each graph in detail and present an argument for the graphs being identical, similar, or distinct.
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