Mar 121 2) Graphing Using the Fist Devivatbive

O\QS,&Q,‘H\/—&§
() ﬁ(‘vxcl W-ﬁ c.'r'!'\—;ca\ V\vu/v\(oﬁers p-‘; o “CLAV\CHO’Y\
( alse caled crih cal valuesd
'23 Use YThe —@\rs\— A{Qk\(\/‘cx'l"‘\v‘e o }A—enh% open e vrvals
w\/\zr,a the -ﬂ\—(VlLHOM is FMCr_ea_S)\nf] o o[.echz_ag,‘vfr
3) USz ﬂ,«e -pfr's&’ C’LC‘V"(V&:H\»Q_ +ﬁ5‘\- —k—o 46"{’/%\/\4]\46- \p_ o
C/k‘..‘"Cm\ numlbse r s the locat o 0#
e a relative A Al pin
o a relabve viahicnation
o e o o Y\e(w‘ﬁ\/e ek it in mov relech e VAT aa i e

H) Use Pirst dernivative 1mfor maatov 4o skeizl, the
faraP(/\ o-@ “‘PIAV\C‘HD'\A

5) ug& c{r.‘f‘" c‘s—(’,wvlnvcgﬁvl ‘\“\LDVVV\OL"“;DV\ Ptu_s \/Q.V‘Li ccx( Dtucl
hevizowtel GL'Symro*‘v‘*“ﬂ? to slketcly +Hae 3mp]ﬂ of a
v*a:i—iow“\ 'Q‘u(ha‘(‘io\/\.

A ‘re'\xh've MAX AV vARIWA 1S a \/—c@o-rdkv\aj"e own Yle ﬂ"’“‘ﬁp"'\ whicl

1S 6r‘—e¢d?o.." Hab 1 bs V\ﬁa/hloxj V\eiﬁ(n(oors. Pluwral: wmaxivaa

A Ce .\ﬁ—%\'ﬁ WMinivmuna s a Y-CON‘A date ova Hae ﬁmpl/\ wkwic‘ﬁ

s Yess  +hawn i+s V\-Cav‘\r*loﬂ Vleiﬁ\r\ bovrs. Pl e i e e,

A ve latt ve extve mauins oy relative cxhremme value (5 either

A r.e \_h,l—,\/,e o ev A F‘ﬁ(ﬂv“\dl rain . P(M_‘l&li €xtveira .

Note ! A relabive wax does wot bhiave 4o be +he \oi%ﬂqyk
‘:j-—vc‘,[/u.u oM ’n/\-e Qvl“tﬂ.f‘e Karfmlo(ﬂ —_— 'H/wc_“' Luo.'..‘_(A iog “/\/\Q

0‘-1960(.»«."2 M axima ana,

Similanly, o relafive minimum may ot be Hae Swalless-
Sv\fq,bv\e ov Ahe end g %(—A_PL‘

\/\I\/\-av: 6«—;.,PL\TMSJ Ve \q%#zn';;(:\”"ﬁma oy ke\l Pa‘wd“s ‘o -L‘\\aa‘ QV\J
wckude, e o e‘-rwpﬁ\!




Y
b AR B
Ya velehive
iy ‘
Y ) k : Cre\ahve
; . N vain
} ‘} } =
X, x, X,
£Xx.

s a relative vinax
Occ;urr\vxti) ot X,

Y2

(s o relatve min

oL Cuvy) nq at >\

Y2

yi 15 o relahve win

pCCuvring at X3

Vs 15 a vyelative waaX
occuvr\wa at ¥, and X3,

\/2 s a relathve min
occ,uw‘wlﬁ ok Xg

)1‘ (5 A V‘&,(a"'\\\le i

OC(,ut/rr:v\s at X

M Thwe L.‘rs# o\af«va-‘hv'e o—Q ch') (S —C"(X3 O(VLA #l(Kv +€HS

us

%QOPQ

S l\sﬂ C/L‘U-(':

o

- -0 _
A Sl S N
X, ’x'l x

Yae Slepe of tlae +uu3em+ Uune +o o) ad x .

\,LOFQ

@ Nake « 3\3\’\ c\/\q_j:\_ por ‘\\’/(ﬁ) %,\\pgv\
3

wn U\{L\ ne C‘l

e
S\o‘)e,

) s\o‘;-e_

Xis gvnp(/\ of Lo,

TP we write &) wnear the 3,‘,«'0\,)
4o indicate posihve taungent
{ihe slepes, D Hor meaa‘h'ue)
o for zero s/&sboe and ¢ Lov
W'p;“'ecij we Can \eaen
‘iﬂvc&rmcc\‘ioﬂ a,IOO o 0.

C_@_,W_"‘:E'ﬂ: We Wil be waakin 5\:‘“
chaits v £ a.\%o/ so wuke I+
7 MCLBH'/' P‘{aSe/fh; always (abel Your
6(%/\/! chavts



Requrding iubervals of tncrease o~ docaase

¢ —DKIWM I/V\J‘ -\-e‘&‘\/\oooks O SowvceS ,\——r o QZ\' oandpon VV"S
auaci a.saw\,(r\”o-‘eﬁ J\:\L?,c,r_a vd—Qt-« .
gx : @ 50 e 50 lrees “wse C/Llﬂs ZA \\A“(‘Cr\rais
\ wor,eas'bu% (-0, '3]
JMcas‘mca_ >, %)
(Q\/% Alo uj(fﬂ Hlhis creates Sovmne c,cvr(:,xs} e~

a&oﬂu} \/J‘Q\_C(A Vs \/lcz,efl-bvﬁw%, g,i— x;%)
Our ook Sty S \\b?QV\ ebere s

Ex. @ Some Sowrces 0("55 r:eﬂa,m\ aLSu/vay\—a\-cS
uol«eh \.A.)Y‘\Hm_ad\ \‘V\“’CY\PO«,‘,S OP \leoY:QaSQ/ tL((/k-ca_SQ

decreasi o (=00, oOj

(euem ,\/(/w.,«_@/f,\ Tlus @j«OSS&S oves. e Lot
ek LD 15 windefived and £ 13
VLm&»WMmbLL— ot x=2 C.{‘,/ () also

nde Bived )



O L,ls.vxg e s;ﬂm chavrt frovrm tle Previows €)CdeL€ Weite +tHe_
Open vt rvals OP incceas-e ov decreanse .

-_-— 0 + 0 — -0 &+ 4
— g 5 =
¥, %, x,
—— e~
. ——
decreasing cleor{,as'\wﬁ indervals of decrease.
R — 'L-‘C‘D)x\wu(*a,xar)
VU Cieash e aSivg
"9 J mteruals o(— VvcreaS.e
(xiy%a) O (x5 20

.

M,.,..._--o_\’e\‘ Dowme SourceS sovmedinnes bave closed mtervals of

\vLC/V‘{CLSG/ decrvease. Our \.DoalL uses bﬁeiﬁ OF% iw\—e\r\/als.

! p—
M oL S\@/ﬂ chaost
! ncressing . dewrasivg  relative
j @ . dnaw%e Bowm &) 4—5 O o () = o
g, e e
/ = =2 -
o £ oﬁr\cun@@ -Qom G ) “\'0 o ) o
o  wereasivs pf lacreaSivg
) Y ‘C“\‘) dp G 4o (D = weither Wax
Vo nn.
/ N c(,eurx_k‘.‘ﬁ clwe« 1 e 7 N
@ & 1 ) nﬂ% g” ) s_:z‘ ekl vaax
Ve v

Ustug, a Slean chasch 4o avu.aLa‘ue) Yo c’rww\g,p of 5
-Qm e lakine ©nne \/bc,\M_Q,S .

i AT

A value X is called a cribicad number (ov catical valmne) of oo
Crunckion £ £

&) (¢, $63) 15 a pomt om The greph

) =0 or £/ is wndefined.

NSRS A e
M = O 144" tan windkehvied
\ b
\orontal Ve vrhical

“zn ﬁ—cm-\’ **’awgeﬂ*



@ Use a,laye. bra +to answer.
fo) = = x>+ 6x -5

00 What S\AaPe 15 e ﬂV‘KtPL\?

b> KDOLS /n,\e %W&FL\ \/\A\Ia - Y{La,'{’%v*c Vma_xl i"‘-e[a“("i ve Main M-e”—éw.r
/
ov botl?

Q) Foand tHie relabhve exbevna.
d) Skedeclh 4he grapl.

&) \DCX): ’X14—(a><—5 15 a al\.cap(ra,“h'(/ pumc,'{'—imn/ So  1+s sypatoL,
s O._,Z\Da,ragoza-i

) Recause the \{.aoﬁv\"\—\ﬂ Coeflicie vt A= —1 s \megaj—wue Fle

(E@:ota\ af:«e/vu (;o.ow.a u.)a»rclj So ‘H/\E. “Cuuac:‘-—{ovw \/LOLS o

relabive wiax . ou%.\
— J

<) The vmax eccuwirs at tlhe vevrtex
2a 2(-1) -2
f(3)= -3+ 6(x)—5 = 4

@AX vealuwe 4 at ng))

d)

el max

! \

@ COV\L(vm oW wm\f- ‘)«\@ {L)gb Msimj cﬁk\wtu.s,
‘F/(X):. 2%+ G
’G/(?Q = 0 vweans -Z¥ +b =
lox = —6

1

T

i

X =3

?(%) e "3"( OO(A-\\V\.@‘\‘L = "(
i chark B/ 2 (DO F 262,
3 | iy | ’\
ey x=0 destx =4
to)= 6 6> §10n) = ~2(+6= ~2 D

—
shape 0-( ":(10:/‘ el max \



Q\:korrz:mv\a,‘ -ASYWVF-‘-O—\CS <Lim1‘\"5 o Im—‘:ivx'c-\—y (2.0 ) N M/r

. Find Uighest degree torm in denpwinador ob rakonal -unchon
(call this ot—uaff-?ﬂ— "

. Mul*\‘a% all derms | "‘Dp and oo, \313\11?

. Sm@&l@&
¢ US Lo _J___\::'. : { -k
St e © wheneeer 1n is posichive.

¢ ‘CQC“'D‘/ nuwvneyator aund J&i‘\omkvur(*ﬁv +n St MP[DP—G
L-C avua‘ —Qac:h:w CGLW_C}_(S , e asse ciated value GQ >

s a lhele (and wnet o Ve cal asymp—?-or\wﬁ

0 S/E";‘ Aenbmiw&“"‘o\r —_ O O(/VlL’( x\SO[aj_Q X

CALTION:! p
\ et el Lod Hoomazonnde) Aﬁﬂw\f‘k—olﬁ ore dcatrres o

Pafh m\ e oS (,\l,,q N S )
o D)
L{E?Q
LDUC\ QQ:\'_ @Q YPO%V\m\C‘VQ« "F‘LV‘LC:‘{"l oS

AV R ¥

O(V\XV\‘* IR R +G\‘X+ A,



Summavﬂ

A Nolue of xeis called a orbical nwmber (or cribical valud) |

) f© s defned = dhere is o Poivit on%eﬁr“i"l" |
ad {c fley)

AND \o> -PI(C) =0 oc L£/( cndelsned

Fisy Devivedbve Test 4o A@\OWA\ne rc X=C, «a evebeal hu.mf"}e(;
\s tlhe \ocabion & a relahve mMax, Q\a:l‘\\lc,vv{m)evm\(\e .

.‘P\o% X=C on a vunnabe~ line —Ftr-ra\,\ OV\—\"\CD/\ nwwunbers.

o Determine the 5 V\o'p/\/‘/\'ﬂd’&y'ﬁ'l' . . bel
orhical wamoers Aeivedive Letween Hhe.
. TF e 50 of/\wxﬁzs ® O leltioridd oF x=c., Aot
' T\éﬁ&o%;%x&mj; / N o relabive vvn.;d\vvuim, Jé(CD.
) St S Yo ® lefbbovight of x= :
is tHae \og—\'{an o N 7 a elodtue_ m‘\)\j\\vamccg\T
* IE e Sigms dont chaunge , W s naer a wiax wora win.
ST YT O, B D ey @ X vera waine

When A “\w%g
e Fivd dhe dovmain X e Funchion.
s Frad He Brot decaative of Yhe Lunchon, and all e
Cedscod iunnbe s,

. Make a SX?V\ chaet LPovr e Prst de v vatsve

o Tdewh by de ivdervals of tmerease o decrease,

. Tdenhfy e relothuve €xtverma ond Ko za—coavcl-i»«od'—e;
(b‘a* S wlo 5 Huch - c ik cad Muunlaers Tt avibfwuﬂ WC\AnkJr\‘OMB

Pio“’" a\k )ﬂ".e, \Fe\&j\"ld-gz Q)c)fYQ VAo — 0\/‘\002—6 AY-2eS ’H/Lod—
mMealtke Ais possible

Pka& ol V..Q,’(A"\C.,PL\ awd \/\_Orlzo’vx'-}—cg‘ asjm@%ks,

div-e cHons

Sketelh Ale mcreasin nd oge(/reaSTV\'a\ |
behoern relatoe Oed:‘%—\(‘ce/vwa/ oond M'jvwﬂgo-\—oks .



For each exawmple

) Flad the cvibical vuwmloe cs

B) Malke a s“?‘mc(/\M—L foe £10) .

A Write the inlervals of ivcrease o decrease.

d) Tdewvhify Ahe relafhive exhre wma US ey, The Hvst devivahve dest.
e¢) Sketcd, 4he gruPL\) ;V\Cwa(;wﬂ ay aSymP—b—tes.

Y
@ oo = ()4,3)/74,4
) £ix) = 2 (x ,3';3/}.\ ry O
7 [N e

clhain Consyandt

rule
-3/,

Q'(ﬂ = "\(X,g) = ,..,_.L:L—-——;[

K T(x-3)

VoS , n
=0 weans , o, = O At boH, sides by Led
TT(x-3)
3=
”71;«3) o 1+ (%-3)

’z(/sf
H # O

Therve ave e locahowns

X  tohere e Sloge of

e hutl‘)ev& live is ©.,
Ne HorglZomTaAL TANGENTS.

@ICX) uhc'\,c-@{nec\ vweauns = oo
Set de novnaivator of ‘Q[(XB e O

“7(\(*353/1 - O
C¥‘35§/7 % - o
(Ux=Y=o0
%

N

Yx-» = O =0
-
X -3 O =0

r)(: 3 (5 Q Ch»HCoJ V\LH/V\L).er‘/(

L) {:/ ) YD qg (D (0 @) N
3

e k/Y“"“J

T8 X=o /"QS“— x=Y
lr sy =
P(D)”j——-—g/':~.?>é> fon= 2 =1 ©
(03" 2 (-3Yh
C) \vxc/vecgs‘vms ('3 00) )

o\eufgas\ma (— 0, 3)

- -




0‘) Because §/ cL\av\.ﬂes

\i / = 2 /V(/zevre VS o r‘elq%ve,

ey
™in
MDA Wtd-e\r\ (3).‘:(33)

» %
&)= (327, 4

= {3 Y
( ;Lt) - 0/74 ‘—*
Mincvaung Valie 4 = O+4
OCcuvy pd X= 3 -

e) \ //"' ‘ ic (=)= g

vertizal ""“V\%-e wt at x=3 ‘?(Lﬂ: L

Creates a Ccus x

e

K

@ F(r) = Zr+4

K-

O N P ) gx(.’éx ) = (2rad), c% (x-2)

G\““’&"\QV* Rule
(e~)"
= ()03 = (3er)t
(x~3D*
= D2x—b —3x-4
Cx"})l
%\,\ = - \O
&) (-3
=0 —\C = o
(3%
- (D —% O e \/\or\?,ovﬁu{ Jrav\%evﬁ‘ livies
X =

V“CV'(\—‘CQ,! as W\.p*'b"‘f/

S -?(Sq S unoke«(:v»ec\ b
Aeee




s

séLy~

S [&wwm% o,2) (20) o (0,0

oﬂ (V\a ve lahve ex—\-rewxw\ wecause £ does net C"We 5‘3"/‘

) F?»\& Nertical asSW\P;‘D‘Lfi-'

Cl'€'n0m =
K=

e s e,
BURAEREN

gwé \/797.‘20}'\‘}&‘ asymp‘}b#fsi

Gotua Wiglest pousel
Wotwgy Mgy
(u Sromm C;C'DV)O i wate 3

/‘\'5 X—);__toa ) 3 CLP&)FOCLCLLQS 3

b X Yy -
. vwaull all ¥’3 5
X~ R N
= \u\/\ X ’\)‘(L
RS
X —> N o
x X
— \\,lvv\ ?)-{’:)tz
X—> 0Q
-2
X
- z+4o0
|~ o~
- '3 ‘
P N

4—-\ - T T T T Y= 3
| >
1 \’ T i 3
\\ “
\
\/ 1
Xz o
Xnt Oz 3?“*‘“{ \/«\\A-F 3(0)‘\—4
X - set X0  p_n
O =3 K+Y - 4
~4 =Y 2
3 _a

o' zovite | aSyW&P‘*“D‘R L"Q' =2

. Pla‘\" aSyM@"\'O+fS
. & few ancher P"N‘W\‘
o Cow V'\.QC\_ u)\'\/e\

Le A aSTg, Curves

X=2

£=3)= 2 5)»&

'FO‘O':‘ lg’i- =%
>

i3t
£t



[y
¢

-:, ind aSwaP—lﬂcs QMJ 6&0‘5‘4 Gva,p% oﬁ _QQQ: 2,2
T
vendical a,SyW\f\-a""eS denon= o

N ‘_._* =0

x="x{
[x= jalwﬂ
\r\O'\r\'zow\zd asyw‘p‘\'zﬂt C\}CV\«OYV\ X — X_L‘s &A
Ll A .X;(.?
X—> 0O
| deox=Ye L
X
= lim >
X —» 0 | — Y%
X‘l—
= 3
|—o

Wovizontal aspmplsle [y=3
= (% ,._Q 6 — By (2x)

YO pe)-2 $0-5 Y0

Ce—yO)
= 6\2-’ QAU — 6
GFay
= 24
OO
‘P’CK): & —2U4 = o
=0 /“/\'\S s a
‘QCO—) defued?  L£(o)= -?7(05‘1 = 6 =0 4 or-iicel
o4 Wambe
'Q/CK) \LVLMV\.QA .S?—,_L‘:_o
K=z These are
Vet orrhca\
‘E(’D) windee s ved =
. N /7 P ‘ M\‘W\.QA
O ®e oR og (F X=0 Xere & &
+est ~ 2 relafive WaKkivauwm ‘_
et e T e oy Ao} |
X=- x=d 0\" ,j- - 0 ,LO)O\.
o™



1 N i
N
{ s
¢ ]
¢ ¢
N ( '
‘—-_.,.r_..‘..u______.:_,_»w_..-,_,\lr;B
\ {
. T {
i - {
<& t—+ —tt
) t
¢ {
¢ {
¢ {
: (
¢ {
¢ -
X (
Yy
X=-) =2
X<nt ¢« sed y=o0 e
. - (o,0
Yk Setd x= o / )

,'\V\C«musivwr (- oo)__,gs v (-2,0)
A{WMSEM?_ CO)'Z_) S (7,/ D)

e



