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3.3 - Concavity and the Second Derivative Test 

Goal: To perform a second derivative test to determine points of inflection and whether functions are 
concave up or concave down. ;-n.fl..le..c..,h°"' p,l ... ts 

We've seen that a function has a critical point at ( a, f (a)) when :£ 1 
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Right now, to classify critical points, we need to check the behaviour of the original function around the 
critical point. Instead, we can use a second derivative test to easily classify critical points . 
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The Second Derivative Test 

If ['(a) = 0 and f/'"(cr) > 0 J 
• f(x) Is co~ve iip] 
• ( a,f (a)) is a locaJ mlnlmu,rn ) (: e. 0~ e,,p, 

If ['(a ) = 0 and 7_"(a) < 0 

• f(x) is concaveoown 
• ( a, f (a)) is a local maximtJm 

ollf- C,f', 
If f" (x) changes sign at , 

• ( a,f (a)) is an Inf lection point 

If f'( a ) = 0 as well, then 

• (a,f(a)) iscalled asaddle oint 
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Example 1. (p.174 #7c) Find the critical points of the function f(x) = x 4 - 6x2 + 10. Then, ~ 
using the second derivative test. -------
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