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

A critical number of a function is a numberc such that either f'(c) =O or f'(c) is undefined.

© ts part of Abo demecr_

 

  
 

F(x) |
g(x)

Weneedto find the x’s that make the “top” zero and the x’s that make the “bottom”zero.
In other words, we needto 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 i= F(x):

the job is to solve the equation of f(x) =0
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Examples: Findall the critical numbersfor the following functions:
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Graphical Meaning At The Critical Numbers

Case 1:
f'(c) =0 meansthe slope of the graph at x = c is zero. A zero slope can be oneof the followingsituations.

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

e a pointof inflection p! Ly

Case 2:
J '(c) = undefined means theslope at x = c is undefined. It can be one of the followingsituations.

othe graph is discontinuousat x =c.
e.g Vertical Asymptote \ or Point of Discontinuity (hole)

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

othe graph has a vertical tangent or slope at x =c.

POINTS WITH VERTICAL SLOPE
othe graph has cusp at x =c.

Examples:
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2

A cusp f(x) =x?
 

  

  
        
 

FIRST DERIVATIVE TEST

Let c be a critical numberof a continuousfunction f.

1. If f(x) changes from positive to negative at c, then f has a local maximum atc.

2. If f(x) changes from negativeto positive at c, then f has local minimum atc.

3. If f(x) does not changesign at c, then f has no maximum or minimum at c.  
 

Ex 1: Find the local maximum and minimum values of f(x) = x3-3x+1

fs Exei 2 yore: bohot2 wal

> / =

Bot > =o the J + ve

ro hich means herckoa

Cs (NELCASB then— :

BCx-t) Cet ‘) decteosics cohach ampees
w& {CO os & (oca2 Mar.

aeee

x= - I
z=

  
nr? _
% < + ~~ a”

F
rie
yoN

S (- I 3) CS eu locale Mes

Cl -{) © @ local

Page 9 of 26



Ex 2: Find the local maximum and minimum of g(x)=x* - 4x3 - 8x? - 1 and usethis information to sketch the

graph of g(x).
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Ex 3: Find the critical numbers, interval of increase and

decrease, and local max and min of
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