
Section 3.3 Concavity and the Second Derivative Test 

(Minimum Homework:  1 – 24 odds) 

 

 

1) 

 

 

 

 

1a)  Find the open interval(s) where the graph of the function is concave up  (−2, ∞) 

1b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, −2) 

1c)  Find all inflection points  (−2,14) 

  



3) 

 

 

 

 

 

3a)  Find the open interval(s) where the graph of the function is concave up  (−∞, 1) 

3b)  Find the open interval(s) where the graph of the function is concave down.  (1, ∞) 

3c)  Find all inflection points  (1,14) 

 

 

  



5)   

 

 

 

 

 

5a)  Find the open interval(s) where the graph of the function is concave up  (−4,2) 

5b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, −4) ∪ (2, ∞) 

5c)  Find all inflection points  (−4,384) 𝑎𝑛𝑑   (2,72) 

 

  



7) 

 

 

 

 

 

 

 

 

7a)  Find the open interval(s) where the graph of the function is concave up   (−∞, −1) ∪ (1, ∞) 

7b)  Find the open interval(s) where the graph of the function is concave down.  (−1,1) 

7c)  Find all inflection points  (−1, −7) 𝑎𝑛𝑑  (1, −7) 

 

 

 

 

 

 

 



9)   

 

 

 

 

 

 

 

 

 

 

9a)  Find the open interval(s) where the graph of the function is concave up  (−∞, ∞) 

9b)  Find the open interval(s) where the graph of the function is concave down.   none 

9c)  Find all inflection points   none 

 

 

 

 

 



 

11)   

 

 

 

 

 

 

 

 

11a)  Find the open interval(s) where the graph of the function is concave up  (4, ∞) 

11b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, 4) 

11c)  Find all inflection points  𝑛𝑜𝑛𝑒, 𝑎𝑠 𝑥 = 4 𝑖𝑠 𝑛𝑜𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑔𝑟𝑎𝑝ℎ𝑒𝑑 

 

  



 

 

 

13) 

 

 

 

 

 

13a)  Find the open interval(s) where the graph of the function is concave up   (−5,0) ∪ (5, ∞) 

13b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, −5) ∪ (0,5) 

13c)  Find all inflection points  (0,0) 

 

  



#15-24:   

a)  Find the open interval(s) where the graph of the function is concave up  

b)  Find the open interval(s) where the graph of the function is concave down.   

c)  Find all inflection points 

15)  𝑓(𝑥) = 𝑥3 − 3𝑥2 + 5   

𝑓′(𝑥) = 3𝑥2 − 6𝑥  

 

 

𝑓"(𝑥) = 6𝑥 − 6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15a)  Find the open interval(s) where the graph of the function is concave up  (1, ∞) 

15b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, 1) 

15c)  Find all inflection points  (1,3) 

 

  



17)  𝑓(𝑥) = −𝑥3 − 3𝑥2 + 5   

 

𝑓′(𝑥) = −3𝑥2 − 6𝑥  

 

𝑓"(𝑥) = −6𝑥 − 6  

 

 

 

 

 

 

 

 

 

 

 

 

 

17a)  Find the open interval(s) where the graph of the function is concave up   (−∞, −1) 

17b)  Find the open interval(s) where the graph of the function is concave down.  (−1, ∞) 

17c)  Find all inflection points  (−1,3) 

 

  



 

19)  𝑓(𝑥) = 𝑥4 − 6𝑥2 + 4   

 

𝑓′(𝑥) = 4𝑥3 − 12𝑥  

 

𝑓"(𝑥) = 12𝑥2 − 12  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19a)  Find the open interval(s) where the graph of the function is concave up   (−∞, −1) ∪ (1, ∞) 

19b)  Find the open interval(s) where the graph of the function is concave down.  (−1,1) 

19c)  Find all inflection points  (−1, −1) 𝑎𝑛𝑑  (1, −1) 

  



21)  f(x) = 2𝑥𝑒𝑥   

 

𝑓′  

First  2𝑥     Second   𝑒𝑥 

 Derivative  2     Derivative:  
𝑑

𝑑𝑥
𝑥 ∗ 𝑒𝑥 = 1 ∗ 𝑒𝑥 = 𝑒𝑥 

𝑓′(𝑥) = 2𝑥𝑒𝑥 + 2𝑒𝑥  

𝑓′(𝑥) = 2𝑒𝑥(𝑥 + 1)  

 

Easier to find 𝑓" using the unfactored derivative   𝑓′(𝑥) = 2𝑥𝑒𝑥 + 2𝑒𝑥  

 

𝑓"(𝑥)  =  (𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 2𝑥𝑒𝑥) + (𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒 𝑜𝑓 2𝑒𝑥)  

𝑓"(𝑥)  𝑠𝑎𝑚𝑒 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑠 𝑓𝑖𝑟𝑠𝑡 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒  +   2 ∗
𝑑

𝑑𝑥
(𝑥) ∗ 𝑒𝑥  

𝑓"(𝑥)  =  2𝑥𝑒𝑥  + 2𝑒𝑥 +  2𝑒𝑥 

𝑓"(𝑥) = 2𝑥𝑒𝑥 + 4𝑒𝑥  

𝑓"(𝑥) = 2𝑒𝑥(𝑥 + 2)  

 

 

 

 

 

 

 

21a)  Find the open interval(s) where the graph of the function is concave up   (−2, ∞) 

21b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, −2) 

21c)  Find all inflection points  (−2,
−4

𝑒2 ) 

  



23)  f(x) = 
2

𝑥−5
     

Hint  𝑓"(𝑥) =
4

(𝑥−5)3 

 

 

 

 

 

 

 

 

 

 

 

 

 

23a)  Find the open interval(s) where the graph of the function is concave up  (5, ∞) 

23b)  Find the open interval(s) where the graph of the function is concave down.  (−∞, 5) 

23c)  Find all inflection points  𝑛𝑜𝑛𝑒, 𝑎𝑠 𝑥 = 5 𝑖𝑠 𝑛𝑜𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  

 


