On Averages and Curves	HL092 scoring rubric
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The problem is designed to assess students understanding of derivatives and integrals presented graphically and symbolically. In particular it seeks to relate students notions of average to those underlying the mean value theorems.


1.	The graph describes an odd function (with respect to a particular value of the time), and from considerations of symmetry the average is reached in the middle.


2.	a.	Any function symmetric about a point such as: �EMBED Equation.3��� on the interval [-3,3] could be appropriate.


b. �EMBED Equation.3���on the interval [-1,1].


c.


 �EMBED Word.Picture.8���


�



3.	a.	For the parabola, the average rate of the change over the interval is reached exactly at the middle of the interval. Since the parabola’s rate of change is directly related (double) to the x coordinate it makes sense that the average will be reached in the middle. Formally we can see this in the following way:


	The average rate of change is �EMBED Equation.3���


	The derivative function is 2x. This function assumes the value b at �EMBED Equation.3���


b.	For any power function, the higher the power the slower the average rate of change is reached. 


	The average rate of change is �EMBED Equation.3���


	The derivative function is �EMBED Equation.3���. This function assumes the value �EMBED Equation.3���	


	For n=3 the average rate of change would be reached at �EMBED Equation.3���, which is larger than �EMBED Equation.3���.


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


(weight: 2)�
Correctly identify some of the times when the temperature reaches its average value.�
Correctly identify all of the times when the temperature reaches its average value in 1.


In 4, provide clear model(s) of the concept of average.�
�
Transforming/�Manipulating


(weight: 3)�
Provide some correct examples, or describe the functions correctly but calculate the averages incorrectly.�
Construct correct functions for all the three conditions symbolically and graphically. Correctly identify or find the average values and, in 3, find the correct points using derivatives.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Give incomplete proofs or arguments about the value of the average.�
Provide proof using integrals or alternatively argue (by symmetry, for example) for the correct values of the average.�
�
Communicating


(weight: 2)�
Give an incomplete argument about the major properties of average in general and their interpretation in this problem.�
Give a reasonable discussion of the relation between mean values of slope and function and the common notion of average.�
�
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