On Average and Curves	


Average speed can be represented in at least two ways when using graphs:


The following graph describes the speed at each moment between �EMBED Equation.3��� and �EMBED Equation.3���, and the average speed is indicated by the value �EMBED Equation.3���. The area of the rectangle of length �EMBED Equation.3���and height �EMBED Equation.3��� is equal to the area under the speed curve over this interval:


�EMBED Word.Picture.8���


The next graph presents the distance from a starting point traveled in time t where the average rate the distance changes (average speed) over the interval between �EMBED Equation.3��� and �EMBED Equation.3��� is the slope of the line AB, or the ratio�EMBED Equation.3���:


�EMBED Word.Picture.8���


We will now proceed to investigate properties of average in different settings.


�
1.	When you take a bath it is nice to keep the water at a constant temperature. However, it is difficult to do this. Suppose the temperature in the water changes over time as described in the graph below:


�EMBED Word.Picture.8���


Identify an instant (or instants) of time when the water temperature is at the same value as the average temperature over the whole duration of the bath. Provide both a verbal and graphical argument to support your answer.


2.


a.	Construct a function �EMBED Equation.3��� on the interval �EMBED Equation.3��� for which �EMBED Equation.3���, and which is equal to its average value once in the open interval �EMBED Equation.3���. Describe the function graphically and symbolically and explain your choice of the average.


b.	Construct a function �EMBED Equation.3��� on the interval �EMBED Equation.3��� for which �EMBED Equation.3���, and which is equal to its average value twice in the open interval �EMBED Equation.3���. Describe the function graphically and symbolically and explain your choice of the average.


c.	Construct a function �EMBED Equation.3��� on the interval �EMBED Equation.3��� that does not assume its average value in the given interval.


�
3.


a.	Given the function �EMBED Equation.3��� in the closed interval �EMBED Equation.3���. Where in this interval is the rate of change of the function most nearly equal to its average rate of change over the whole interval?


�EMBED Word.Picture.8���


b.	Describe in as much detail as you can where on the interval �EMBED Equation.3��� a power function �EMBED Equation.3��� would reach its average rate of change.


4.	Why do you imagine that the word average is used in these two cases, knowing what you do about the way the word average is commonly used? Write about the differences and commonalties between the two types of average. 


Balanced Assessment in Mathematics Project	Assessment Task � filename �HL092.DOC�, page � page \* arabic �1� of � numpages �3�


Supported by NSF Grant MDR-9252902	Copyright © 1995, President and Fellows of Harvard College











