7.6 The Derivative and Graphing (2 days?)

Definition: A function is increasing when the function has a positive slope.
Definition: Similarly, a function is decreasing when the function has a negative slope.

Exammple 212 Write the intervals on which the function is increasing and decreasing.
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Def nition: If /'(x) > 0 for all x in (a,b), then fis increasing on (a, b)

e

g Deﬁnltlon. If f'(x) < 0 for all x in (a,b), then /1 is decreasing on (a,b).

Def nition: A stationary point is where f'(x) = 0.

Def nltl0n° A critical number of /is a point where f'(x) =0 OR f"(x) is undeﬁned
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Example 22: Use the derivative of fto find the intervals on which f7is increasing or

- decreasing. . _
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! FIDST DEDRIVATIVE TEST :

. Definition: A function has a relative maximum (or local) when the function changes from > | Y
| increasing to decreasing. Hence, if /"(x) changes from positive to negative at x =c, then fhasa * ‘

i relative maximum at (c, f(c)). ;
 Definition: A function has a relative minimum (or local) when the function changes from .. +

i decreasing to increasing. Hence, if /' (x) changes from negative to positive at x = ¢, then fhas a '\j;\—
¢ relative minimum at (c, f{c)). min

. *Note: if '(x) does not have to change sign at a critical number. If this happens, there is

! neither a relative maximum or minimum at that point.
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Example 23: Use the first derivative test to find the relative extrema for the functions in

Example 22. ( ‘«”P“a‘ ()\/‘\!C‘d'“‘mj Fom last _uea VV-P'(.Q)
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- Concavity TEST

‘Definition: If /"(x) > 0 for all x in (a,b) then fis concave up on (a,b). :
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- Definition: If /"(x) < 0 for all x in (a,b), then fis concave down on (a,b). :

Definition: A point on the graph of fis an inflexion point if /"(x) = 0 AND if /"
+ changes signs.
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Example 24z For functions from Example 22, use the second derivative to find the intervals
where the function is concave up and concave down. Also find the inflexion points. Cos ble Pg—) 3
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Example 23z Sketch the graph of each function. Use the information you found in Examples
(ﬁ 22-24 and intercepts and asymptotes to help draw the graph. myr,:\
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a.) Given the graph shown (pg. 239) is a graph of £, sketch the graphs of /', and /™. : /) (/L
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b.) Given the graph shown is a graph of /', sketc)h graphs of fand f "
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