MA 16010 Lesson 19: Concavity, inflection pts, 2nd derivative test

Recall:
(A) If f'(z) > 0 on an interval I, then f is ("W‘h’} in 1.
(B) If f'(x) < 0 on an interval I, then f is Lecrea f]"j/ in [.

Now let’s go one step furthcr
(A’) f’(z) > 0 on f=>°c ""C"‘-“/'lﬁr - then fis (encsve WP on [

(B") f= )<00nl=>‘-r ’Q""““Vj ; then f is _cencdbe Awn on 1.
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Example: Find the largest intervals where f(z) = 2% — 32 + Tz + 1is
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ncave down
A point (z,y) where Y = f(zx) changes from concave up to co

or vice versa is called G ‘L’{w o .paM‘L

To find such points is to find

reldlie exbrena

of f'(z) !
‘]/\ g-opk of {0 gre h qf f@) )
jCa‘lCﬁV'L "K’ 2 /\
CohChle /)
Aot TV [/‘ " flethlon el ids ?
pm‘»ﬁ S
“r——éa\""& ' —

%
Exercise: Find the largest intervals on which the function

4
f(:v):%+§:c3~4x2+:v+l

Is concave up or concave down, and find the inflection points.
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Summary - inflection poi
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Exercise: Find the largest intervals on which the function
f(z) = 5In(z* +4)

is: (a) concave up or concave down, and find the inflection points.
(b) concave up and increasing (at the same time).
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We may use concavity in finding relative extrema. If z is a point of: "
(a) rel. max., then f is typically ¢hwe olo-h av-u‘d/{ so we expect )F (x) <o

—_—

(b) rel. niin., then f is typically ¢Ge up arend ’4, so we expect £ Yin)zro
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Second derivative test: Let z be a critical point of y = f(z).

{
1. If f"(z) < 0, then X {3 @ poind oA rel wayine of {
2.1 f'(x) > 0, then_3 15 & poird o 2L A of £

3. In other cases, the test is inconclusive!

Exercise: Find the rel. extrema of f(z) = 22° — 2® — 12z + 5.
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