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Recall: f'(x) describes the iRoC, or slope, of f(x)
Similarly, f”'(x) describes the iRoC of f'(x)

The 1st derivative, or slope, tells us how the original
function is changing (increasing or decreasing). If the
slope is zero, the function may be at a local extrema.

The 2nd derivative tells us how the slope is changing,
but we are generally more interested in the original
function. Use '(x) to determine the concavity, or
curvature, of the function.

see Geogebra demo

Ex. Identify key properties of each function (graph)
in terms of the 1st and 2nd derivatives.
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Ex. Identify key properties of each function (graph)
in terms of the 1st and 2nd derivatives.
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Ex. Identify key properties of each function (graph)
in terms of the 1st and 2nd derivatives.
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Ex. Identify key properties of each function (graph)
in terms of the 1st and 2nd derivatives.

a b C a b C
T = b T & (b, C)
: point of :
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! (I) 2 (or zero) L

@) orhwe 2e50 Neopchuog
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zero undefined positive negative
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f’($) critical value | T f(2) exists: increasing | decreasing

(extrema critical value
trema
" or POI) (ex concave concave
() or POI) upward downward

1st derivative test:  Classify a critical value using increase
or decrease on either side of x=a.

2nd derivative test: Classify using concavity at x=a
(or on either side for f'(a) undefined).
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Ex. Find and classify the critical values of the function
f(x)=3x" -25x" +60x

Note: Polynomials have no asymptotes, so no
limits required.
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Ex. Find and classify the critical values of the function
f(x)=3x"-25x" + 60x

Note: Polynomials have no asymptotes, so no
limits required.

f) = 15(z* = 1)(z* — 4)
= 15(x—1)(z+1)(z — 2)(z + 2)

f"(x) = 30x(22% —5)

_ 60w<51:— g) <x+\/§)
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1st derivative test:

fl(z) = 15(a* —1)(a® — 4)
= 15(z—1)(z+1)(z—2)(z+2)
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