1c  - Rates of change
Objectives
The goals of the unit are that you will be able to:
· Define the average rate of change of a function
· Find and interpret the average rate of change
Textbook sections (OpenStax Precalculus)
Section 1.3, through example 6
Average rate of change
Rates of change will be very important if you take calculus.  There are countless applications of rates of change.
Below is a table showing the average cost in dollars for a gallon of gas in the US from 2005 to 2012.
	y
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012

	C(y)
	2.31
	2.62
	2.84
	3.30
	2.41
	2.84
	3.58
	3.68



Note C(y) is the function that gives the average cost at year y.
Between 2005 and 2006, we can see that the rate of change of the cost of gas was $0.31 per year, as it increases $0.31 in one year.  But the rate of change is not the same for the other years.
The rate of change or average rate of change of a function between two points is the change in output divided by the change in input.  (In calculus, you will learn about instantaneous rates of change as opposed to average ones.)
1. What is the average rate of change in the cost of gas from 2005 to 2012?  From 2007 to 2010?




For a function in the form y=f(x), the average rate of change from input x1 to input x2 is:


2. Consider the function .
a. What is the slope of the function?
b. According to the formula, what is the average rate of change of the function from x=2 to x=4?

c. According to the formula, what is the average rate of change of the function from an arbitrary x1 to an arbitrary x2?  Do not plug in values for the variables!  For instance,  Simplify as much as possible. (You should get a single number.)


d. What connection do you see with the previous parts?  Can you make a guess about what might be true about every linear function?  Does it work for non-linear functions?
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3. If a function is always increasing, what do you know about its rate of change between any two x-values?  What if the function is always decreasing?

4. Draw the graph of a single function  where the rate of change of the function from x=0 to x=3 is positive, but the rate of change of the function from x=1 to x=4 is negative.
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