Section 4.3 First Derivative Test

A function is increasing when f'(x) > 0
A function is decreasing when f'(x) < 0
A function has a relative (local) maximum when f'(x) changes from + to -
A function has a relative (local) minimum when f’(x) changes from - to +

For the following examples, find the intervals where f(x) is increasing and decreasing. Find the
relative extrema and give your answer as (X,y) points. Sketch the graph of f(x).

Example 1: f(x) = —x3+27x — 45
Solve f'(x) = 0 to find critical values

Make a first derivative number line using the critical values. Pick a test number in each interval
and plug into the first derivative. Record the positive or negative sign of the results on the
number line.

Using the number line, find the open intervals of the domain when f(x) is increasing and
decreasing.

Using the number line, find the local extrema. Plug x value into f(x) to find y value of points.

Graph the function. Choose the correct graph below.
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Example 3:

flx)=2x3-8

f(x) =5x*+ 20x3
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Example 4: f(x) =4x3 —12x
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Example 5: Within the interval [0, 27t], find the critical points of f(x) = sin? x — sinx — 1.
Identify the open intervals on which f(x) is increasing and decreasing. Find the function’s local
extreme values.

y=sin?x — sinx — 1
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Example 6: Find the critical points of f(x) = 3/x(x — 4). Identify the open intervals on which
f (x) is increasing and decreasing. Find the function’s local extreme values.
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Section 4.3 First Derivative Test

A function is increasing when f'(x) > 0 Pe2'Hv* x”

A function is decreasing when f'(x) < 0 he§ atiVe l\>

A function has a relative (local) maximum when f'(x) changes from + to - AN
A function has a relative (local) minimum when f’(x) changes from - to + v

For the following examples, find the intervals where f(x) is increasing and decreasing. Find the
relative extrema and give your answer as (X,y) points. Sketch the graph of f(x).

Example 1: f(x) = —x3+27x — 45 5
Solve f'(x) = 0 to find critical values £lox) = ~Dx 427 =0
-3x¥z-27
x¥t=1
x=1t3

Make a first derivative number line using the critical values. Pick a test number in each interval
and plug into the first derivative. Record the positive or negative sign of the results on the

number line. £'¢-4) = _3(.4)‘;27: —
— .“ — (] - g : - +
<t p'(o)<-3(0) 427
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£u) < -3(¥)*+27=

Using the number line, find the open intervals of the domain when f(x) is increasing and
decreasing. 4 T neveas ine (-2, 3)
- B-cnasdr\g (=20, ~3)V [3‘@)

Using the number line, find the local extrema. Plug x value into f(x) to find y value of points.
r = Lotal Mew (3,9) B(g)s ~(a3+2%dH 4= 9 -
3 - — o =
—* Loead Min -3,“9‘1) g¢-3) = =(3) +27( 3) =45

Graph the function. Choose the correct graph below.




flx)=2x3-38
£ =0
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Example 3: f(x) =5x* + 20x3
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Example 5: Within the interval [0, 2], find the critical points of f(x) = sin? x — sinx — 1.
Identify the open intervals on which f(x) is increasing and decreasing. Find the function’s local

extreme ‘Values. Critical values §£'(x)= 2sinxcosx — 08X =O
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Example 6: Find the critical points of f(x) = {x(x — 4). Identify the open intervals on which
f (x) is increasing and decreasing. Find the function’s local extreme values.
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