Unit #3 Notes — First & Second Derivative Tests
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M, THE FIRST DERIVATIVE TEST
Suppose that c is a critical number of a continuous function f:

If £ ' changes from positive to negative at ¢, then f'has a local maximum at ¢.

If f ' changes sign from negative to positive at ¢, then /has local minimum at c.

If f ' does not change signs at ¢, then fhas no local extreme value at .

At left endpoint a - If f ' < 0 for x > a, then fhas a local maximum at a. If f ' > 0 forx > a, then f has a
local minimum at a.

At right endpoint b - If /' <0 for x < b, then f has a local minimum at b 11 | > 0for xi=ibn then / has a
local maximum at b.
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SECOND DERIVATIVE AN ALYSIS

O If £ " > 0 then the function is concave up
O If £ " < 0 then the function is concave down
SECOND DERIVATIVE TEST

Suppose that ¢ is a critical number of a continuous function f:

0O i) = 0 and f "(¢)<0, then fhas a local max atx=¢
O Ififiic) =0 and f "(¢)>0, then f has a local min at x = ¢ or
0 Iff "(c) =0 of does not exist, the test fails. (When this happens, defer to thg..l%t_‘ %‘E__.IE'_E Jative t

EX1) Given the graph of [ identify the following for f:

1. Maximums

2. Minimums

3. Intervals increasing/decreasing
4. Inflection points

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

1. Maximums

2. Minimums

3. Intervals increasing/decreasing
4. Inflection points 5 i
5. Concavity
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Ex3) Find all extrema on the given intervals:
a) f(x)=x*—6x+5 [-2,3] b) f(x)=3x" [-1,2]
PLlex)= 3x = P =
53

Ex4) Find all the intervals where
f(x)= 413 —3x2 — 18x + 6 is increasing
& all intervals where f is decreasing.

Lix)=12x*_ G -1

Ex6) Find the points of inflection for
glx)= 3t 8 + 62 Justify your answer.
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Ex5) Find the relative extrema of y = sin(x) — 2cos(x)

m the interval [0, 2x]. Justify your answer. calcw b
4'= Cosx+ 25k
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