
𝑓(𝑥)

𝑓′(𝑥)

𝑓′′(𝑥)

A function
ie. Position

A derivative function
   ie. Velocity

A Second derivative function
         ie. Acceleration

Find 𝑓(𝑥)
intervals of :
-increase
-decrease.

Find where 
𝑓(𝑥) is 
concave :
-up
-down

Find where 
𝑓(𝑥) has a 
relative :
-maximum
-minimum

Find where 
𝑓(𝑥) has a :
-maximum
-minimum

Find out where 
𝑓(𝑥) has a 
point of 
inflection.

Find 𝑓′(𝑥)
intervals of :
-increase
-decrease.

Find 𝑓(𝑥)
intervals of :
-increase
-decrease.

Find out where 
𝑓(𝑥) has a 
point of 
inflection.

Find where 
𝑓(𝑥) is concave
-up
-down

Find where 
𝑓(𝑥) is 
concave :
-up
-down

𝐼𝑛𝑐 ∶ (−2,1)𝑈(2,4)

𝐷𝑒𝑐 ∶ (−1,2)

𝑓(𝑥) 𝐼𝑛𝑐 ∶ 𝑓ᇱ(𝑥) > 0

𝑓(𝑥) 𝐷𝑒𝑐 ∶ 𝑓ᇱ(𝑥) < 0

𝑓(𝑥) 𝑀𝑎𝑥 ∶ 𝑓ᇱ(𝑥) = 0
& 𝑓′(𝑥) > 0 → 𝑓′(𝑥) < 0

𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑢𝑝 ∶ 𝑓"(𝑥) > 0

𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑑𝑜𝑤𝑛 ∶ 𝑓"(𝑥) > 0

IP
CP

CP

𝐶𝑜𝑛𝑐 𝑢𝑝 ∶ (1,3)

𝐶𝑜𝑛𝑐 𝐷𝑜𝑤𝑛 ∶ (−2,1)𝑈(3,4)

𝑓(𝑥) 𝑀𝑎𝑥 ∶ (−1,1)

𝑓(𝑥) 𝑀𝑖𝑛 ∶ (2, −2)

𝑓(𝑥) 𝑀𝑖𝑛 ∶ 𝑓ᇱ(𝑥) = 0
& 𝑓′(𝑥) < 0 → 𝑓′(𝑥) > 0

𝑓(𝑥) 𝐼𝑛𝑐 ∶ 𝑓ᇱ(𝑥) > 0

𝐼𝑛𝑐 ∶ (−1,0)𝑈(2,5)

𝐷𝑒𝑐 ∶ (0,2)

𝑓(𝑥) 𝐷𝑒𝑐 ∶ 𝑓ᇱ(𝑥) < 0

𝑓"(𝑥) ≠ 0∗ &

𝑓′(𝑥) 𝐼𝑛𝑐 ∶ 𝑓ᇱᇱ(𝑥) > 0

𝐼𝑛𝑐 ∶ (1,4)

𝐷𝑒𝑐 ∶ (−1,1)𝑈(4,5)

𝑓′(𝑥) 𝐷𝑒𝑐 ∶ 𝑓ᇱᇱ(𝑥) < 0

𝑓ᇱ(𝑥) 𝑚𝑎𝑥 𝑓ᇱ(𝑥) 𝑚𝑖𝑛

𝑥 = 4

𝑓"(𝑥) > 0 → 𝑓′′(𝑥) < 0 𝑓"(𝑥) < 0 → 𝑓′′(𝑥) > 0

IP
IP

OR OR

𝑥 = 1

𝑓"(𝑥) > 0

𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑢𝑝 ∶

𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑑𝑜𝑤𝑛 ∶
𝑓"(𝑥) < 0

𝑓ᇱ(𝑥) = 0 &

𝑓ᇱ(𝑥) > 0 → 𝑓ᇱ(𝑥) < 0

𝑓ᇱ(𝑥) > 0 → 𝑓ᇱ(𝑥) < 0

𝑓(𝑥) ∶ 𝑀𝑎𝑥

𝑓(𝑥) ∶ 𝑀𝑖𝑛

𝑥 = 0

𝑥 = 2 𝑓ᇱ(𝑥) 𝑚 < 0

𝑓ᇱ(𝑥) 𝑚 > 0

𝐶𝑜𝑛𝑐 𝑢𝑝 ∶ (1,4)

𝐶𝑜𝑛𝑐 𝑑𝑜𝑤𝑛 ∶ (−1,1)𝑈(4,5)

𝑓"(𝑥) > 0 → 𝑓′′(𝑥) < 0 𝑓"(𝑥) < 0 → 𝑓′′(𝑥) > 0

𝑥 = −1𝑥 = 1

𝑓"(𝑥) > 0

𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑢𝑝 ∶ 𝑓(𝑥) 𝐶𝑜𝑛𝑐 𝑑𝑜𝑤𝑛 ∶
𝑓"(𝑥) < 0

𝐶𝑜𝑛𝑐 𝑢𝑝 ∶ (−1,1) 𝐶𝑜𝑛𝑐 𝑑𝑜𝑤𝑛 ∶ (−2, −1)𝑈(1,3)𝑈(3,4)

𝑓(𝑥) 𝑚 > 0

𝑓(𝑥) 𝑚 < 0

𝑓′(𝑥) 𝑚 > 0

𝑓ᇱ(𝑥) 𝑚 < 0

𝑓ᇱ(𝑥) 𝑚 > 0 → 𝑓ᇱ(𝑥) 𝑚 < 0 𝑓ᇱ(𝑥) 𝑚 < 0 → 𝑓ᇱ(𝑥) 𝑚 > 0

𝑙𝑒𝑡 𝑚 = 𝑠𝑙𝑜𝑝𝑒

OR

IP

Be careful of bounces!

𝑓"(𝑥) ≠ 0∗ &
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