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Unit 1 – Functions 
Chapter 2.1 – 2.2: Average and instantaneous rate of change 
 

 
 

Rates of change ! 𝐴𝑣𝑒𝑟𝑎𝑔𝑒	𝑟𝑎𝑡𝑒	𝑜𝑓	𝑐ℎ𝑎𝑛𝑔𝑒
𝐼𝑛𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠	𝑟𝑎𝑡𝑒	𝑜𝑓	𝑐ℎ𝑎𝑛𝑔𝑒 

 
 
Given the graph of a function, the average rate of change is defined as the slope of the secant line between two 
points.  
 

 
 

Average RoC = 2(45)72(48)
45748

 

 
 
 

 
 
 
The instantaneous rate of change is the slope of the tangent line at a particular point of interest, defined by a 
specified value of the independent variable (e.g., at x = a).  
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Example 1:  
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Example 2: A bacterial colony starts with 1000 bacteria and doubles each hour.  
 

a) Estimate the growth rate (bacteria/hour) after 2 hours using 1 hour intervals: 
i) Preceding  
ii) Following 
iii) Centered 

b) Improve the estimate using 0.1 hour intervals  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3: Use the idea of instantaneous rate of change to prove the vertex of 𝑦 = 2(𝑥 − 2)> + 1 is a minimum.  
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In general, we algebraically represent the estimated instantaneous rate of change as a difference quotient.  
 

 
 
 
To estimate instantaneous rate of change:  
 

a) Use a series of preceding and/or following intervals, keeping the point of interest constant. As the intervals 
get smaller and smaller, look for the trend in values.  
 

b) Use a series of centered intervals and look for the trend.  
 

c) Use the difference quotient for very small values of h (both positive and negative work). 
 
The Best estimates come from the smallest intervals. 

 
Suggested questions from Textbook: 
Pg76/ #8, 9 
Pg 85 / #4, 7, 9, 10, 15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


