




Then x=0 or x=1/4.x(1-4x)=0. But x can not be 1/4. Why
!!!!!!!!!!!!!!!



1
Jan 28­10:31







































































































Untitled.notebook March 01, 2018



Untitled.notebook March 01, 2018



Untitled.notebook March 01, 2018



Untitled.notebook March 01, 2018



1
Mar 4­10:15



1
Mar 4­10:22



1
Mar 4­10:31



1
Mar 8­10:08



Untitled.notebook March 08, 2018



1
Mar 8­10:22



1
Mar 8­10:37



1
Mar 11­10:10



Untitled.notebook March 11, 2018



Untitled.notebook March 11, 2018



1
Mar 11­10:29



1
Mar 11­10:37



1
Mar 11­10:43



1
Mar 13­10:22



1
Mar 15­10:16



Untitled.notebook March 15, 2018



Untitled.notebook March 15, 2018



Relative Extrema

A relative maximum of a function f is located 
at a value M such that                      for all 

values of x on an interval                 . 

A relative minimum of a function f is located 
at a value m such that                     for all 

values of x on an interval                .      

f (x) £ f (M )

f (x) ³ f (m)
a <m < b

a <M < b



Critical Points

Let c be a value in the domain of f.

If                or          is undefined, then we 
say f has a critical point at c.

Relative extrema can only occur at critical 
points.

f '(c) = 0 f '(c)



Quick Example

The profit function in Example 1 has critical 
points where

and where P’(x) is undefined.  So P has 
critical points at

Note from the graph that the function has a 
relative relative maximum at x=36.   

P '(x) = 9- 3
2 x

1/2 = 0,

36x =



EXAMPLE 2   Finding and Classifying Critical 
Numbers

Find all critical numbers and classify them as a 
relative maximum, relative minimum, or neither 
for 

f (x) = 4x + 2

x2
.



EXAMPLE 2   Finding and Classifying Critical 
Numbers

SOLUTION

Relative extrema can only take place at critical points 
(but not necessarily all critical points end up being 
extrema!).

Thus we need to find critical points of f.  In other 
words, values of x so that or         is 
undefined.

f '(x) = 0 f '(x)



EXAMPLE 2   Finding and Classifying Critical 
Numbers

SOLUTION

Now we need to consider critical points due to the 
derivative being undefined. 

0 = f '(x) = d

dx
4x + 2

x2

é
ëê

ù
ûú

0 = 4+ 2 ×-2x-3

-4 = -4x-3

1= x-3

x =1.



EXAMPLE 2   Finding and Classifying Critical 
Numbers

SOLUTION

is undefined when However, it is 
very important to note that 0 cannot be the location of 
a critical point, because f is undefined at 0.

In other words, no critical point of a function can exist if 
no point on f exists.

f '(x) = 4- 4x-3 x = 0.



EXAMPLE 2   Finding and Classifying Critical 
Numbers

SOLUTION

Now we classify the critical number we’ve found at

Calculating the derivative at a test point to the left of 1 
(e.g. x=0.5), we find so f is 
decreasing.

Similarly,  so f is increasing.

x =1:

                 |                  

1

f '(0.5) = 4- 4(0.5)-3 = -28,

f '(2) = 4- 4(2)-3 = 3.5,



EXAMPLE 2   Finding and Classifying Critical 
Numbers

SOLUTION

From our diagram it appears that f has a relative 
minimum at A graph of the function corroborates 
this claim.

relative minimum

x =1.

f (x) = 4x + 2

x2



The first Derivative Test



EXAMPLE 3.1.3
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