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Review : Concept : absolute/local maximum/minimum

IntermeValue tha :

Themean value theorem



-ruphsof functions with the help of derivatives

Instantaneous rate of change !
Let Ta,b] be an interest - f is differentiable

&cometric picture :

if : If X22 X
,

the

#
f(xa-Fixil = f (y . (x1-x)

zeg .

Find where the function fx = X
*
-3x is increasing/decreasing

f(x) = 3x= 3x = 3x(x - 1)

# Y·



-Locatelocal max/min

Q : Given a function f & a critical points of f
How do we know it is a local max/min or not ?



ey . f(x) = x , fix) = 3x3



~

Thesecond derivative -
"

· Lncavity

concave upward concave downward

or f lies below sacant lines => ngward

f les above secant lines => downward





&hesecond derivative test

#
fin = o

E Y

fil o
, f is concave down



f(x = x* - xx

f(x = 4x - 12x = 4x'(x -3)

f(x = (2x' - 24x = 12x(x -2)

concavity & inflectionpts

#
70 , %) : f" co Cu

0 : f" = inflection It

(0 , 2) : f" CD

2 f" = o inflection o t

(2 , + 8) : f" co Cu

· fo max/win

Criticulat : fix) = o = X = 0 or 3

F= o. Ed
f(x) doesn't change local min

sign at X = 0

f(x) = a - 4x27 = - 2)
fix to alway decreasing



Sketch the graph

-

(92) (43) (3 , + 01

5'(x) I - -

- +

concavity Cu CD CD Cu

W X

-

1 min & global
min



Sketch graph of a function :

· Find Critical et : fix =o & fix doesn't exist

Identify local min/max

Find inflection pt : 5 "(x)=

· Analyze concavity

2 - tfixi = 3X(6 - x)* + 5x T. (6 - x)
- 5

. ()

= x - (5- xj (5)6- x) - 5x) local max

↓

I &-citic
f(x) = 15

70 , % (0 , 47(4, 6)(6,

+ 8)

fix - + - -

f"(x -
-

- +

concavity CD CD CD Cu



Tim fix = -o
, infa

Y

local may

Lu X%.. inflection itI

-



-Intermediateform & Hospital's rule

28. F(x= = =Ginge

=

in :
linear approximation

f(x) ~ f(a) · (t ali
g(x) - g(a)(x- a)



.
n =1: = =

n = 2: === o

y
&"increases much more faster than polynomials







Fuse0 .






