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Differentiation IlI

Second Derivative Test

Steps: 1. Find the valug(s) of a such that f'(a)=0.
2. Check the sign of f"(a).

Maximum Minimum : . .
Turning Point | Turning Point Stationary Point of Inflexion
fexy | + o - - o 4+ + o0 4 - o -
l
) |/ ‘
: !
; ! = |
[ ' |
' | x I 2 | o .I 2
f( , N
| ' '
I | !
! I T I
: | : |
| — ! . ,
N ———:%” VA \ 5
| /) AN
‘ ) | L
| charmge 1 St nsi@k
0 -w SD +ve O oand hngF-F" J
(x)
————————————————————————————————— Good to know -

Consider the stationary points of y=x%vs y=x*.
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Explanation

When the first and second derivatives both equal zero, the
second derivative test fails and cannot prove a stationary
point of inflection.

To safely confirm an inflection point, you must check that the
second derivative actually changes signs from positive to
negative, or vice versq, as it passes through that location.
Without this sign change, the curve might simply be a flat
maximum or minimum turning point rather than an inflection
point.

Always look at the behaviour immediately before and after
the point to ensure the concavity truly flips before making
your final conclusion.
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