20 Lesson 20

20.1 Graphical Interpretation of Derivatives

Reminders

e Critical Numbers: Number ¢ in the domain of f(z) such that f'(¢) = 0 or f'(c) does
not exist.

e Increasing/Decreasing Interval(s): Place critical numbers of f(z) on the real line
and check the sign of f’(z) on the created intervals (use sign chart with f/(z)).

e Relative Maxima/Minima: Analyze the sign chart for f'(x).

e Concave Up/Down Interval(s): Place numbers ¢ such that f”(c¢) = 0 or f”(c) does
not exist on the real line and check the sign of f”(z) on the created intervals (use sign
chart with f”(x)).

e Inflection Points: Points where f”(z) = 0 or f”(x) does not exist, AND where f(x)
changes concavity.
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Example 1: The graph of f’(z) is given below. Find the (1) critical numbers for f(z), (2)
the intervals on which f(z) is increasing, decreasing, concave up, and concave down, (3) the
x-values at which f(x) has relative extrema, and (4) the z-values at which f(z) has inflection

points.
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Example 2: The graph of f’(z) is given below. Find the (1) critical numbers for f(z), (2)
the intervals on which f(z) is increasing, decreasing, concave up, and concave down, (3) the
x-values at which f(x) has relative extrema, and (4) the z-values at which f(z) has inflection

points.
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Example 3: The graph of f’(z) is given below. Find the (1) critical numbers for f(z), (2)
the intervals on which f(z) is increasing, decreasing, concave up, and concave down, (3) the
x-values at which f(x) has relative extrema, and (4) the z-values at which f(z) has inflection

points.

\o

+%9,0)

AN
/ﬁ
)

S w

$'(x)
syn MESR B A T
chard v N y 4

35 0 3.9

$''(x)
sian - ) + ) - .
charsd < v N ’

-2 2

o8

crivical nuwmwers: x:0,%35

NCr. ¢ €-00,-3.5)000,3.5)
deer.: €-3.5,0)0(3.5,00)
x3Tas

rel. wmoaxn.:t

fel. miwn.* aczoO
C.h,: (¢-2,2)

C.D.: ‘.“’. Z)U(Z ,“‘



Example 4: The graph of f’(z) is given below. Find the (1) critical numbers for f(z), (2)
the intervals on which f(z) is increasing, decreasing, concave up, and concave down, (3) the
x-values at which f(x) has relative extrema, and (4) the z-values at which f(z) has inflection

points.
crivical nuwmwvers: xz=0
\ ncr.:  C-0e,0)
\\ deer. (0,%)
\ rel. wmoan.: =220
N fel. min.: none
\
\ C.Uh,: nownere
\ C.D.: (C-0c0, )
\ Z.P.° none
$'(x)
s';an ¥ 2 N -
[ S
chavrs® ; ¢
$'')
Slaﬂ ¢ - ' - [
chavr®d ° ‘

29



