
34  Chapter 1 

Section 1.3 Rates of Change and Behavior of Graphs 

Since functions represent how an output quantity varies with an input quantity, it is 
natural to ask about the rate at which the values of the function are changing.   

For example, the function C(t) below gives the average cost, in dollars, of a gallon of 
gasoline t years after 2000. 

t 2 3 4 5 6 7 8 9 
C(t) 1.47 1.69 1.94 2.30 2.51 2.64 3.01 2.14 

If we were interested in how the gas prices had changed between 2002 and 2009, we 
could compute that the cost per gallon had increased from $1.47 to $2.14, an increase of  
$0.67.  While this is interesting, it might be more useful to look at how much the price 
changed per year.  You are probably noticing that the price didn’t change the same 
amount each year, so we would be finding the average rate of change over a specified 
amount of time. 

The gas price increased by $0.67 from 2002 to 2009, over 7 years, for an average of 
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dollars per year.  On average, the price of gas increased by about 9.6 

cents each year. 

Rate of Change 
A rate of change describes how the output quantity changes in relation to the input 
quantity.  The units on a rate of change are “output units per input units” 

Average Rate of Change 
The average rate of change between two input values is the total change of the 
function values (output values) divided by the change in the input values. 
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Problem 1 
Using the cost-of-gas function from earlier, find the average rate of change between 
2007 and 2009 



Section 1.3 Rates of Change and Behavior of Graphs 35 

Problem2 
Given the function g(t) shown here, find the average rate of 
change on the interval [0, 3].  

Problem 3 
On a road trip, after picking up your friend who lives 10 miles away, you decide to 
record your distance from home over time.  Find your average speed over the first 6 
hours. 

t (hours) 0 1 2 3 4 5 6 7 
D(t) (miles) 10 55 90 153 214 240 292 300 

We can more formally state the average rate of change calculation using function 
notation. 

Average Rate of Change using Function Notation 
Given a function f(x), the average rate of change on the interval [a, b] is 

Average rate of change = 
b − a

f (b) − f (a
=

)
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Problem 4 

Compute the average rate of change of f (x) = x 2 −
1  on the interval [2, 4]
x

Start by computing the function values at each endpoint of the interval 
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Problem 5
Find the average rate of change of g(t) = t 2 + 3t +1on the interval [0,a] .  Your answer 
will be an expression involving a. 
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