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Unit #3 Notes — First & Second Derivative Tests

Match each term below with its correct definition.

Important Terms: ,

Critical Points C Definitions:

Absolute (Global) Maximum \- A. function changes concavity/zeros of second derivative
Absolute (Global) Minimum F B. derivative is positive

Relative (Local) Maximum H C. zeros of derivative or where derivative DNE

Relative (Local) Minimum E D. second derivative is negative

Function is Increasing B E. the point a graph changes from decreasing to increasing
Function is Decreasing T F. minimum of entire interval

Function is Concave Up & G. second derivative is positive

Function is Concave Down D H. the point a graph changes from increasing to decreasing
Points of Inflection A I. maximum of entire interval

J. derivative is negative
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Suppose that c is a critical number of a continuous function f:

@ If/ ' changes from positive to negative at ¢, then fhas a local maximum at c.

® Iff ' changes sign from negative to positive at c, then fhas local minimum at c.
® Iff 'does not change signs at c, then f'has no local extreme value at c.
® At left endpoint a - If f ' <0 for x > a, then fhas a local maximum at a. Iff'> 0 forx>a,thenf hasa
local minimum at a.
® At right endpoint b - If ' <0 for x <b, then fhas a local minimum at b. If / ' > 0 for x <b, then f has a
local maximum at b.
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0 If £ " > 0 then the function is concave up ’
0 If / " <0 then the function is concave down relaYive o | Al h?% Y‘F’
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SECOND DERIVATIVE TEST yel. e VWi Cor ¥
]

Suppose that c is a critical number of a continuous functi% @
0 ! .

O If/ '(c) = 0 and f "(c)<0, then fhas a local max atx =¢
0 If/ '(c)=0and f "(c)>0, then fhas alocal minatx = ¢
D Iff"(e)= 0 or does not exist, the test fails. (When this happens, defer to the 1st derivative test.)
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EXI) Given the graph of [, identify the following for f: Z o "‘F s T —
1. Maximums ) — -z. 0 |
2. Minimums ..F Yy — \ - ‘ ’ ) : '
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4. Inflection point _"7-§ 5 ) / VS
ction points .
5. Concavity - m ‘ " (""CD) —Z') M

5 Conwarve AOW”‘ é’bfLZQ pel. mox w\,\g;\ | (O)‘)

and(J'Slao) =7 omd x=| 1 QC s

J fencave wp (-l25.S) vel.min W reh Gl}o).
¥ POT gt r= —1.2< a’d 2’—.&' X=0



Ex2) Given the graph of f ', identify the following for f:

1. Maximums o _\_
2. Minimums _$ / o
3. Intervals increasing/decreasing = -]

4. Inflection points

5.
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