Calculus 12 : Ch. 4: Extreme Values

4.3 The First Derivative Test .

We know from Section 4.1 that f is increasing when f'(x) > 0 and decreasing when f'(x) < 0.
Therefore, we have the following test.

First Derivative Test
Let ¢ be a critical number of a continuous function f.
1. If f'(x) changes from positive to negative at c, then f has a local maximum at c.

2. If f'(x) changes from negative to positive at c, then f has a local minimum at c.

3. If f'(x) does not change sign at c, then f has no maximum or minimum at c.
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‘ Ex1: Find the local maximum and minimum values of f(x) = x3 — 3x + 1.
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Ex2: Find the local maximum and minimum values of g(x) = x* — 4x3 — 8x? — 1 and use the
information to sketch the graph of g.

3 2
gen = EEati it Ceiead Nomburs © 0,1, 4

. = Urx(xz-Bx -"0
* Uy (x=4)x+1)

Torkervold Hx  x&i - 3'&) 3

X< -1 - - i v dac. (~e0,-1) \ I
~lex<¢ O - 4 - + we (-1,0) = 5
0<x<H = + - — daL(O,"O

x? Y + + + o owme () L ‘

we e s d wa = ‘ Y O X = Ll I |

-100
ge-0= =4 locel mimmum | \/‘

6(03 2~ locad wmaximom

30




Calculus 12 : Ch. 4: Extreme Values

Ex 3: Find the critical numbers, intervals of increase and decrease, and local maximum and minimum
values of the function:
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. In certain situations, the First Derivative Test can be used to find an absolute maximum or minimum.

First Derivative Test for Absolutely Extreme Values
Let ¢ be a critical number of a continuous function f defined on an interval.

1. If f'(x) is positive for all x < c and f’(x) is negative for all x > ¢, then f(c)
is the absolute maximum value.

2. If f'(x) is negative for all x < ¢ and f’(x) is positive for all x > ¢, then f(c)
is the absolute minimum value.

Ex 4: Find the absolute minimum value of the function
1
fx) =x+;c—, x> 0.
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Homework Problems
. e Section 4.3: #1ac, 2ade, 4bc
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