
Section 4.4 Concavity and Curve Sketching 
 
A function is concave up when 𝑓""(𝑥) > 0 
A function is concave down when 𝑓"′(𝑥) < 0 
A function has an inflection point when 𝑓""(𝑥)	changes from + to – or from – to + 
 
For the following examples, find the intervals where f(x) is concave up and concave down.  
Find inflections points and give your answer as (x, y) points. Sketch the graph of f(x). 
 
Example 1:  𝑓(𝑥) = 𝑥, − 3𝑥/ + 2 
Solve 𝑓"′(𝑥) = 0 to find critical values 
 
 
 
 
 
Make a second derivative number line using the critical values.  Pick a test number in each 
interval and plug into the second derivative.  Record the positive or negative sign of the results 
on the number line. 
 
 
 
 
 
Using the number line, find the open intervals of the domain when 𝑓(𝑥) is concave up and 
concave down, 
 
 
 
 
Using the number line, find the inflection points.  Plug x value into 𝑓(𝑥) to find y value of 
points. Look at the graph and notice the concavity change at the inflection point. 
 

 
 
 
 



Example 2:  𝑓(𝑥) = √𝑥34  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 3:  𝑓(𝑥) = cos 𝑥 − √/
/
𝑥 

 
 
 
 
 



 
 
Example 4:  Sketch a graph of 𝑓(𝑥) = 𝑥8 − 4𝑥, + 10. Give open intervals where f(x) is 
increasing, decreasing, concave up, and concave down.  Give the points where f(x) has relative 
extrema and inflection points. 
 

 
 
 
 

 
 
 
 
  



Example 5:  Sketch a graph of 𝑓(𝑥) = 𝑥8 − 6𝑥/. Give open intervals where f(x) is 
increasing, decreasing, concave up, and concave down.  Give the points where f(x) has relative 
extrema and inflection points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 6:  Sketch a graph of 𝑓(𝑥) = 4𝑥, − 48𝑥. Give open intervals where f(x) is 
increasing, decreasing, concave up, and concave down.  Give the points where f(x) has relative 
extrema and inflection points. 
 
 










