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• PRACTICE  FINDING LOCAL  MINSTMAXS
& CONCAVITY •  DEFINE  CONCAVITY , { DEVISE A  METHOD  OF

DETERMINING WHEN JCX ) 15 CONCAVE  Up # OWN
.↳  
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Ex . ( CONTINUED FROM FRIDAY)

ON  FRIDAY WE STARTED TO FIND LOCAL MAXIMAFMINIMA OF ftx ) = X5( 2- X )
6

RECALL OUR PROCESS :

Y%,%IIp±YTnI

→
FIND flx ) .

IN  THIS  CASE  WE FOUND FYX) = -621512 - X )
's

+  5X4(2 - X )
6

¥%%tYItn€2
→

set fix ) :O and  save  For X To  FIND CRmCAlP0lnt= -

-6×5 ( 2- X ) 5+5×4 ( 2- X ) 6=0 → WHAT CAN 1 FACTOR Out OF  THIS ?
=  =

( 2. X)5 [ -6×5 + 5×4 ( 2- X ) ] =0 → WHAT  ELSE  CAN  1 Factor ?
.  -

T NOW  I  CAN  SET

X4L2-x)5f- 6×+10-5×1=0 REME ×4( a .x,5Eu×+,o]=o
eauteactokto

ZERO .

THIS GIVES XEO, Xt2 , X= 1%1 AS

CRMLAL points

¥%%tYI3hED

DETERMINE  BEHAVIOR OF f
' ( x ) AROUND CRMCAL POINTS .

( THIS  15  WHY WE  WERE UGING A  NUMBER LINE ON FRIDAY )
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GNcws0N_ i  BY THE  tst  Derivative

1
1 1

1 TEST,
WE  HAVE  THE  FOLLOWING :

:
"

;
iii.

:

sitxf.BeiIoiiIxtttohitmiYeoiinima9o@MAXlm_UnOFfCXfy.n.f

 1)
4 ( 2- th ) 5[ - Ill - 1) +101>0 - flx )  INCREASING

•

Because fyx ) CHANGES FROM  •  to  *

f. ( yz ) = ( ' b)
4

( 2- ( '

k ) )5[ - Il ( ' b) +10 ] > °  → HX '  "  " CREASWG
Around ×=2

,
X=2 is A LEAL

f '

(1) = (1)
4 ( 2 - 1)

5  

[-11+10]<0 - Fox ) DECREASING
minimum of fox )

.

f 
'

G) = (3) 4 L 2- 3) 5  

EH (3) +10 ] > 0 - FLXI INCREASING
__
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EXILMPLI FIND LOCAL MAXIMA / MINIMA  OF ftx )=X3

|stEpT_ f '

CX ) = 3×2

|stE= SET 3×4,0
,

SOWEFORX
.  WE JUST GET  X-D HERE ,

GO XD lb  OUR  ONLY CRITICAL POINT

|sTE=3l DETERMINE BEHAVIOR OF FIX ) AROUND CRITICAL  POINT .

/ I TEST POINTS :  -1 AND 1. .

/ |
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,
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"

f 'EI ) = 3tD2  
= POSITIVE

1

,
f 'LM=34 ) = positive

I
,

•

d

y
' ⇒ FLX ) INCREASING 1

⇒ ftx ) INCREASING÷
BY THE  FLRSTDERIVADUE TEST

, FLX )=X3 HAS  N0= LOCAL MAXIMIN .

EX USING  THE  FOLLOWING GRAPHS , DETERMINE  THE  CRITICAL POINTS  OF FCX)
,

AND  STATE  IF  THEY ARE  LOCAL

(A) MINSHMAXS  OF FLXJ .

FIX ) AROUND  CRITICAL POINT # 1.
. .

r / ) FCX ) GOES  FROM  +  to -

⇒ CRITICAL  POINT # I  IS A¥\'
.IE#mIhIY.YIIan:Ynofaroun.crYfYaTapxo9Et'

¥k
.

1M=  CRITICAL  POINTS ftx ) GOES  FROM - to  +

OFFLX ) ⇒ CRITICAL POINT #2 15 A

LOCAL MINOFFLX )
.

IN TERMS OF THE # LINES WE'VE BEEN DRAWING ...
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I HX ) HAS  LDCALMAX @
, 1

1↳ t D=A CRIT # 1 § LOCAL MIN
CRIT CRIT CRIT
# I #2 #3 @ CRIT #2
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DEFINITION A  POINT  XFP WHERE THE GRAPH  OF A  FUNCTION fCX) CHANGES CONCAVITY

15 CALLED AN INFLECTION POINT OF FLX ) .

concave concave

✓ UP

f) down AN  INFLECTION POINT Is ALSO  WHERE fkx )

CHANGES  FROM INCREASING TO DECREASING
[ \

, + opens down )
opens  upwards ) v Of FROM DECREASING TO INCREASING .

( IN  SOME  SENSE
,

ITS LIKE  A

(
concave down

Critical POINT  OF ftX ) )
.

concave down fko
|y f " to POILNNFIOEFCTION

\
THINK: How  DOES  THIS  DIFFER From A

concave  up -

CRITICAL  POINT ?
" ¥97... . I:#Yangon
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p p PROCEDURE  THAT  WE  USED  FOR

THE  FIRST  DERIVATIVE  TEST .

EXCEPT  WE 'll  USE  THE  SECOND

EI FIND INFLECTION  POINTS  OF FLX )=X3 - 9×2-48×+52 . DERIVATIVE  INSTEAD .

ISHII FIND f
" ( x )

.

IF FLX )=x3- 9×2-48×+52
. . .

THEN f
'

CX ) = 3×2-18×-48 AND f "lX)= 6×-18

|StEp# SET f-
"

( x ) -0 & SOLVE  For  × 1-7  POSSIBLE
INFLECTION

f " ( X )=6X -18=0 ms 621=18 in X  =3 POINT
-

ISTEPZI DETERMINE BEHAVIOR OF f-
"
CX) AROUND  11=3

. \ Thus
,

SINCE f "LX )

i • f "(o) = 66 ) - 18 = -18 < 0
. CHANGES 516N

µµNElW¥p#)so f "cx)< 0
' ⇒ FLX ) coNcAUEDOWN_ AROUND XD

,
DOWN i

• Ia x X=3 IS  THE  Only
q

,

3

,4 ,

• f
"
(4) =6y , . be yo §=#cnonpowto

TEST TEST

point POINT so f
"

( X ) > 0 ⇒ FLX ) CONTEH ftx )
,


