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Lesson  3.4:  Concavity and the Second 
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In this section, we will see how locating the intervals in which 𝑓′ increases or decreases can be 
used to determine where the graph of 𝑓 is curving upward or curving downward.   
 

 
 

        
 

 

 
 

To apply this theorem:  
1. locate the x-vaues at which 

𝑓"(x)=0 or 𝑓 "(𝑥) 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡 (𝑤ℎ𝑒𝑟𝑒 𝑡ℎ𝑒 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟 𝑖𝑠 = 0  
2. use these  these x-values to determine test intervals 
3. test the sign of 𝑓"(𝑥) in each of the test intervals 

 



Determining Concavity 
Determine the open intervals on which the graph is concave up or concave down. 
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Determine the open intervals on which the graph is concave up or concave down. 
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The point where the concavity changes and the tangent line to the graph exists,  is a point of 
inflection. 

 

To locate possible points of inflection, you can determine the values of x where 
𝑓"(x)=0 or 𝑓 " (𝑥) 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡. The process is similar to locating extrema of 𝑓. 

 

 
 
Note, the converse of this theorem is not necessarily true!  Think of the parent quadratic 
function.  𝑦 = 𝑥2 is concave upwards  from −∞ < 𝑥 < 0 𝑎𝑛𝑑 0 < 𝑥 < ∞, however its 
second derivative is 0 at 𝑥 = 0  but, (0,0) is not a point of inflection.  
 



Determine the points of inflection and discuss the concavity of the graph. 
4 3( ) 4f x x x= −  

 

The seond derivative test may beused to preform a simple test for relative maxima and 
minima along with testing for concavity.   

 

 
 

• Locate critical numbers  These are where we may have a minimum or maximum or 
neither 

• If 𝑓” is positive, the function is concave up and 𝑐  is a minimum 

• If 𝑓"  is negative, the function is concave down and 𝑐  is a maximum.   

• If 𝑓"=0,  𝑐 is neither minimum or maximum 
 



      
 
 

Find the relative extrema. 
5 3( ) 3 5f x x x= − +

 
 

 


