
Last class :  worksheet

Increasing / Decreases Test :

f-
'

( x ) > 0 on (a) b) ⇒ f  is increases on ( a. b)

f 4×1<0 on ( a. b) ⇒ f  is decreasing an ( a. b)

First Derivative Test

At a point  where f4c)=o :

FYD # ⇒ T\ ⇒ local max

fkx ) =L ⇒ ✓ ⇒ local may

f
'
K ) of ⇒ µ ⇒ neither

f
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l x ) # ⇒ \⇒ neither



2nd Derivative test

E. s
: f 'k)=

Of"( c) > O (and f " ( x ) continuous near a
,

so

f "(× ) > 0 new c)

Since f
" ( x ) > 0 new  a

,
f ' G) 13 Mcnea$= near c.

- +

fkx) - ← only possibility A

§ f
'

isincuaes 's nd
ftd=0 f4c ) -0

.

So '

 - # W ⇒ local min
.

Full test : Suppose f G) has a continuous tddeiuatne
near C and f ' (c) = O .

a) If f
"

(c) > 0
,

f- achieves a local inmate
.

b) If f " (c) < 0
, fadroeues a

local maxatc
,

(c) iff
" (c) 20

,
the test is inconclusive

.

could be mnlmaxl neither
.



How to  remember :

f(d=x2 : f 'lo)=O
,

f "( 07=2 U localncy

↳ ftcdso -

f- G) =
. ×2 f

'

( o ) -0 f "(o)= -2 N local max

f"lo)÷
Concavity :

Regions where f 'k) is increasing ) decreasing are

easy to spot geometrically and are useful mathematically .
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Def . We say a function is content  or  an internal
if fkx ) is increase on the interval

. [ At  is

concave  up , in particular ,
if f " G) exists and f

" b) > 0

on the internal
.

We say a function is corcae down a a vwtewef

if f ' ( x ) is decreasing or the internal .
[ 1 #

is concave down it f "k)<o]
.

Rule ottumb : Up "U "

⇒ concave up
Down "

0 "
⇒ cascae down

Concave

Ydown ←\
arcane up



A spot where concavity changes from up
to down

on vice - versa
, is called a point of inflection

.

Look for f "C a)=O but you  need to see a

Sign change :

f
' ' G) ¥ e. s . not :

- f
"

¥ .

( no Chase in concavity .

point of inflection .

x

For fC×)=×4
f " ( x ) = 12×2 f "C×)

+|+*
[ fYx)=o but not

a point of inflection


