Fall 2006
Math 1710
Notes


Notes 10
September 28, 2006

A.
Average rate of change

The average rate of change of a function is the rate at which the value of 
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 is given by the formula
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This is the same as the formula
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The order in which you take the points doesn’t matter (so long as they line up in columns).

Only functions have average rates of change.  Average rate of change is undefined for relations that are not functions.  (This is because we don’t know what values of y we are referring to in the formula.)

 AUTONUM  \* Arabic  
Example:
Find the average rate of change of the following function between 
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, so our two points are 
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.  The average rate of change, then, is
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If we had calculated it with the points in the other order, we would have
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The simpler way to solve this problem is with the calculator program TWOPTS.  When we run the program, it asks for two points; these are the points 
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 that we found above.  It then tells us the A.R.C. between the two points.

The program also tells us the distance between the two points (possible exam question) and the midpoint, the point halfway between the two points (another possible exam question).  Use TWOPTS to solve A.R.C. problems, distance problems, and midpoint problems.
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Problem:
Find the average rate of change of the following function between 
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 AUTONUM  \* Arabic  
Problem:
Find the average rate of change of the following function between 
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Note that we used the same function all three times and got different answers, because we were computing at different points.  The average rate of change will generally depend on just where it is measured.

B.
Average rate of change (other representations)
 AUTONUM  \* Arabic  
Example:
Find the average rate of change of the following graph between 
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Looking at the graph, we estimate that 
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, and our second point is 
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.  Put these data into TWOPTS and we get that 
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Problem:
Find the average rate of change of the following graph between 
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Problem:
Find the average rate of change of the following graph between 
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The way in which the function is represented doesn’t change the problem.  It only changes the way we evaluate the function.  We can compute the average rate of change of a function represented as a table, as a diagram, as a graph and symbolically.
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Example:
Find the average rate of change of 
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We can take something of a shortcut here, if we wish; the program will calculate the function’s value.  

X1=1

Y1=(6-1)/(12)

x2=2

y2=(6-2)/(22)

A.R.C.=-4
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Problem:
Find the average rate of change of 
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Problem:
Find the average rate of change of 
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Exercises

 AUTONUM  \* Arabic  
What is the average rate of change of the function below:
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a)  AUTONUM  \* Arabic  
Given the two points 
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b) What is the average rate of change?

c) What is the distance?

d) What is the midpoint?
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Given the two points 
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b) What is the average rate of change?

c) What is the distance?

d) What is the midpoint?

a)  AUTONUM  \* Arabic  
Given the two points 
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b) What is the average rate of change?

c) What is the distance?

d) What is the midpoint?

a)  AUTONUM  \* Arabic  
Given the two points 
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b) What is the average rate of change?

c) What is the distance?

d) What is the midpoint?
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Estimate the average rate of change of the function in the graph below:
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What is the average rate of change of 
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