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2.5 The Second Derivative Function—Student Notes HHéed

A function f (x) is concave upward on an

J IS
interval I if f(x) lies above all tangent lines to '
f(x)in 1.
A function f (x) is concave downward on an
interval I if f(x)lies below all tangent lines to : E
f (x) in 1.

concave upward concave downward

The test for concavity involves the second derivative: If f (x) is twice differentiable on an interval /

(meaning f "(x) exists for all x on the interval /) then
f “ /.705 o?‘vv:e,
a. If f"(x)>0 forall x on the interval 7, thenfis concave upward on I . v
b. If /"(x)<0 for all x on the interval I, then fis concave downward on I /‘\/

f/a

Example 1: Use the graph below to answer true or false to each.
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b) f(x) <0 forx € (=4, —2) {FLSE ) 5 cocarcp on (=4 -2)
5o F’so0.

¢) f'(6) = 0 FALS

d) f'2)>0 s Fby is omaey

e) fis concave upward on (0,2) 7£.LE
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A point of inflection is 2 point on the graph where the concavity changes. -, £Y((%) Chengo s}%

Example 2: The graph of a function f is given. What can be said about f”(x) and f ‘(%) for each (i.e.,
p051t1ve/negat1ve/where)'7
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A point of inflection for fis a point on the graph of f where concavity changes from concave downw Tk, Pl

concave upward or from concave upward to concave downward.
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Example 3: Sketch a graph of a function having all of the following properties.

-V v v/
J(=1)=4,f(0)=2,f2) = 1,f(3)=0
f'(x) <0for x< 3 and
f'(x) = 0for x> 3.

f(x) <0for0 < x<2and
f"(x) = 0 elsewhere.
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