Day 2: 4.2 Critical Points, Local Maxima, Local Minima
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CRITICAL NUMBERS

A critical number of a function is a number ¢ such that either f'(c) =0 or f'(c) is undefined.
‘€ s part of My domaca
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g(x)
We need to find the x’s that make the “top” zero and the x’s that make the “bottom” zero.
In other words, we need to solve the two equations of f(x)=0 and g(x)=0

For (i) Rational functions of the form y =

(ii) For Non-Rational functions of y= F(x)x
the job is to solve the equation of f x)=0
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Examples: Find all the critical numbers for the following functions:

1. y=x*-5. 2. y = 6x3 —36x? + 54x.
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Graphical Meaning At The Critical Numbers

Case 1:
f'(c) =0 means the slope of the graph at x = ¢ is zero. A zero slope can be one of the following situations.

e alocal maximum or local minimum. /.\ \0/

e a point of inflection ) \’\

Case 2:
f'(c) = undefined means the slope at x = ¢ is undefined. It can be one of the following situations.

o the graph is discontinuous at x =c.
e.g Vertical Asymptote k or Point of Discontinuity (hole)

These have been discovered when you analyze y = f (x).

o the graph has a vertical tangent or slope atx =c.

POINTS WITH VERTICAL SLOPE

o the graph hasacuspatx=c.
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- 2
Acusp f(x)=x>

FIRST DERIVATIVE TEST
Let c 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 local minimum at c.
3. If f'(x) does not change sign at c, then f has no maximum or minimum at c.

Ex1: Find the local maximum and minimum values of f(x) = x3-3x + 1
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Ex 2: Find the local maximum and minimum of g(x)=x* - 4x3 — 8x2 - 1 and use this information to sketch the

graph of g(x).
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