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Example 1: Find the open intervals on which 𝑓 𝑥 = 𝑥ଷ −
ଷ

ଶ
𝑥ଶ is increasing or 

decreasing.
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Example 2: Find the relative extrema of 𝑓 𝑥 =
ଵ

ଶ
𝑥 − sin 𝑥 in the interval 0,2𝜋 .

Example 3: Find the relative extrema of 𝑓 𝑥 = 𝑥ଶ − 4 ଶ ଷ⁄ .
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Example 4: Find the relative extrema of 𝑓 𝑥 =
௫రାଵ

௫మ
.

Example 5: Neglecting air resistance, the path of a projectile that is propelled at 

an angle θ is 𝑦 =
௚ୱୣୡమఏ

ଶ௩బ
మ 𝑥ଶ + tan𝜃 𝑥 + ℎ, 0 ≤ 𝜃 ≤

గ

ଶ

Where 𝑦 is the height, 𝑥 is the horizontal distance, 𝑔 is the acceleration due to 
gravity, 𝑣଴ is the initial velocity, and ℎ is the initial height.  Let 𝑔 = −32 feet per 
second per second, 𝑣଴ = 24 feet per second, and ℎ = 9 feet.  What value of θ will 
produce a maximum horizontal distance?
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Example 1: Determine the open intervals on which the graphs are concave 
upward or concave downward.

a. 𝑓 𝑥 = 𝑒ି௫
మ ଶ⁄ . b. 𝑓 𝑥 =

௫మାଵ

௫మିସ
.
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Example 2: Determine the points of inflection and discuss the concavity of the 
graph of 𝑓 𝑥 = 𝑥ସ − 4𝑥ଷ
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Example 3: Find the relative extrema of 𝑓 𝑥 = −3𝑥ହ + 5𝑥ଷ
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Example 1: Sketch the graph of a rational function 𝑓 𝑥 =
𝑥ଶ

2 𝑥ଶ − 16
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Example 2: Sketch the graph of a logistic function 𝑓 𝑥 =
3

1 + 𝑒ଶ௫

Example 5: The graph of the first derivative of a 
function 𝑓 on the interval −8,8 is shown.  Use the 
graph to answer each question.

Example 6: The graph of the 
second derivative of a function 
𝑓 is shown.  Use the graph to 
answer each question.

a. On what interval(s) is 𝑓 increasing?

b. On what interval(s) is the graph of 𝑓 concave 
downward?

c. At what 𝑥-value(s) does 𝑓 have relative extrema?

d. At what 𝑥-value(s) does the graph of 𝑓 have a 
point of inflection?

a. On what intervals is the 
graph of  𝑓 concave 
downward?

b. On what intervals is 𝑓′
increasing?
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