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4.4 Concavity
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If c is a point of inflection then f(c) exists and f "(c) =0. In

addition,
This is called +he
second de vivative test

—

If k is a relative extremum and

(1) £"(k) <0, then there is a relative maximum at x = k.

(2) £"(k) > 0, then there is a relative minimum at x = k.

(3) f "(k) = 0, then one cannot say
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Example: f (x) =x4- 4x3= x3(x-4)
a) Find the x and y-intercepts ( o, Q) -~ (lf, o)

b) find local extrema ? (X) = g x*-12x" = 4%t (x-3)
) \ e\‘/Q__’ rel min of
e n@® (3,-27)

C) find point of inflection(s) f“(x)- 1% =24¥
VP Jeunm vp = 13%(X-D

< @ e @ ""r -‘ infl,
£ @ O @ (0, 8)
(2,716
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Cons-’chy: f(x) = <73
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L = Jx_ = X
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In business applications, the inflection point is called the point of
diminishing returns.

Example: A company has determined that an investment of x
hundred dollars in advertisement results in higher revenue. Say,
Rody= 4.5 (X - /o> /3 4+ ) O s the daily revenue in thousands of dollars.

20

o

Notice, its graph is an increasing function. Beyond the inflection point,
the company gets less and less "bang" for buck.
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