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M250Intervalsoflncreasing-Decreasingandl.stDerivativeTestforExtrema

A fu""tLrt/is increasing on (a'b) if'l* any two

If x1 < x2 then f 6)' f 6)'

A function/is decreasine on (a,b) if' for any two numbers 11 and

If x1 < x2then f(*t)' f(*)'

Afunctionisconstanton(a,b)if,foranytwonumbersxlandx2

numbers x1 and x2 in(a,b),

This means ,f'(x) > 0 for all x in (a,b)

12 in (a,b),

This means ./'(x) < 0

in (a,b),

This means /'(x) = 0

for all x in (a,b)

/'(r,) = f(x).
for all x in (a,b)

Since f,{x) gives the slope of the tangent line wherever it is defined on the graph of f'
Increasing at x1 {+ positive slope at \ Q 'f'(xr) > 0

Decreasing at x1 e negative slope at xt € 'f'(rr) < 0

Constantatxlezetoslopeatxle/'('r):0

1)

2)
3)

4)
s)

Find the critical values, rilhere f is zerc or undefined'

Graph the critical values in numerical order on a number line'

Label the number line /'
Determine the sign of the derivative at a test point for each intervar between critical values'

Write open intervals, identiffing those Jt[ p"iti Ye f' at the test point as increasing' and those with

negative f' atthetest point as decreasing'

o

cAurIoN: when testing vatues, be sure to test using the derivative f' ,notthe original functionl

NOTE: sometimes it is easier to 100k at the graph of .f, .If the graph of /' is above the x-axis, its value is

positive.Ifthegraphof/'isbelowthex-axis,itsvalueisnegative'

Do steps 1-4 as in determining intervals of increasing or decreasing' above'

5) For each critical varue, observe if the sign of /' changed from the left to the right side of that value'

. If the sign is the same (+ on both siles, or - on both sides), the criticar value in not an extremum'

. If the sign changes from * to *, rt. *iop. go., {i"*;;;;#e (upward) to negative (downward)' making

. l?:fJ1[lJffi*'m':frTjilXiope soes from negative (downward) to positive (upward), making

. ffi;|f'J};rum:H:#r:-Tffi, value. (rflis undenned, even if there is a sign change, there is

not an extremum')
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