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Lesson 18! Imcrmsin%/ﬁqcregs(‘% Funchons;
First Derlvafive Tes

We. are %o:‘m% b use the first derivative, (“) of
o finchon” to WDi%AAV‘& out inBrmation about the.
Puncfion Hself (fx)).

Def | Ll s increasing when ey >0 .
£ Ry /s dz,cr“@asfn% wWher ey <O,

* ‘_Ffr“s‘/” Derivative. Tes+ (7§—+D7_3,

et w=¢ be a cciheal number £~ Eay

» T { coinissip ooes ftom posifive to negafive. of = Oy
(e £0x) %0&5 from {‘HC,(“CC\SI‘VI% 10 (Q/Zu‘ N

easr‘w% | ZVT\-\>

£ thas a relabve maximum at X=cC. 2k

o T olidnny goes from y\ecdm‘{\/e, fo posifive ar K=C,
(i.e. €(x) goes Frorm Mms:‘n% o “mcfeasm% W >

e £ has a relahive minimum ot x =cC..
e Otherwise, $lx) hos nuther min nor max ot x=C.
A= X=C
Exl |Find the | c,r*m,sfm% ond du,cre,asm_% intervals  and relafive
extrema \Cgr Flxdli= 10x? +9x® + 208,
@ Remember o keep in mind the domain. Here., domain is ¢ oo,e).
OFind the critical mumbers Lfor £(x).
. @ = 20,7+ |Fx r 2 — dofined everywhere
= £(150x7+ 90x + 12)
= %-(Q5xa+l5x +2)
= el Sl etk Y
e O = 25285
o g W oE
x=-2 5



| ® Make a num ber line with the crifical nunbers and

dovnain.
o gy
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el b 2 g 0o
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Pick x-values in each of the intervals on the nwwmber line.

2 FoF C“;O;—‘%B/ e @ oo ‘Pl"C_}Q ><=-I,_5 (or x=~Q,7x=‘3/ %ﬁc)
‘ For (Pl 5 we con prek X (00 X =~ a8, X =5 efe.)

‘ For 5, &8 e, COR Ps’ck K=l (o x=1, x= &, efc.)]

Plug +the x-values nte +the ducivabive iy 1o see
i £ % is pégilnive or neo&ah\/@, We om\x/ cdife. abant |
positive or reqathive ; the Socctual number dees not matter

R SN oS- - S s (S = (8
o Bi-5Yy= SERRLY (56D )= BERE =) = (DG = ()
Py = (B D (50 +) = (A1) =(DN(DE) = (+)

Since £1(-1) is posifive, dime = Dosifive on +he enhire
nterval (-¢0,- 2). Same. & the other intervals.

++++4+0~ — — O +— +— + 1+ A A [y
@y | > IV\N!;ON &&(Céfff K
A= z "% ‘—5—- ©) 0 X 6? €3]

B P is increasing where. i posifive (- - %)U(:'ﬁ, )|

Flxy 1 ofﬂ,creasl‘ng lohere dasmy 1< Ha}aﬁve, e %‘,‘J;j}

D Use. the DT 1o Find relatve extrema.
Know the crihcal numbers Gom (D -

max \—/
Mc/'\ dec £ () de "M ne £x)
tH+0 ~—— ey ——— 0O + ++ diy
< - > < i >
= a 5 X

Rel.max at x=-
Eel. pum ar %=

- :@Plu +Hh ~values for th lafive exfrema int 7Lh€,l
Or:’%@na/ %umxaf?bn @CX)O?’D Cwbmt;(&ﬁ/!e, octual VQ/ZLLS ,210 Of/w, extrema.
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Ex.2 Find the relative extrema for ¥ = sin(&x)* X on (O, 1),

e

R
!

@ﬂde,\/ %4‘\/6, us the domain/inferval fo core about ' (0, 2m),
O Find the critical nuﬂtb&r‘s..

d
- . dax (sin (2x)) + Fx (X)
\ \/ * e I

Chain’ Qut =" sm (X “ In:cﬁ%‘
Out'= cos(O Tl = J

Ftsin (@) = Out'(Tn)-Tn' = Cos (Tn) -2 = Aees(@3)

o O=Jcoslidit) Where. does cosB == ¢
| ~2cos(ax) = | s) } i A
- : \= &
J s (5&)() 2 ; 6059 w) F Lm—;b SHRER
| ax = orccos(- =) o nep™ 8%
| | ® & |
%f\/&x = 2 + 97 “5 ggéﬂx* AL+ grn)w (”;Szgm é'ré:,cause
X:%’_+Tn X:%I+TT” arouvfoﬂ(
c,nwcl@ ar%
>+ Now, add T 1o eac,h value until +the nunber o4
Va!w,g are. ofe eoter~ +havi 7. ﬁmez (};c{a
QC
2 % = :g_‘ . X = %’T 2 same anf{f@
| T Wi L e A =y o
i — pe
| X =g S o X == Bsam
Criticol éefs are.xs= JL aw. 4T 51




®U5M% Wte/ V((AM(OCY* IIM/ by 'H/\e, 15+

| ®
| ®@Make a number line. For the interval with Hu crifical wumbers

o) o) o) 0 | *
4 | | i 1 b by
T 75 ! * 1
o] phi ar Ly 5w T X
3 3 = 3
Pick x-valuws in each 3V\.7Le,v~val.'
Nt
FO‘F (0, ’§>) Ll‘r 5;1‘ X = S

2 -

FoP(,BE/ QT), XZ'—’G’I

X X X
g on N
e

| leé into m&»
VT = A el T )y !

=dcos ()= (£ +1 =2 >O (+)

V) = e s @R (B )N+ | = 2ces(mysfi=AG =L = -} < 0 (-S
'\/'(TF§=Qc05(527T>*/ = 2lIy+f=03 9@ (€} |
- \/'(” = A8 (9 (20 b= eos (3)r] = RERAR2-1206)
-y ("E) = Acos (3 (ER)*| = 2cos(5R)+] =A(E) =2 >0 (+)

: max min g

}ir\cf\o(bcuﬂ/\C /\O‘—Lcu)nc_i Y

S oo o s

®) T = 3 2%[ m “/3“: %““ 5_—[%152'“ X

>

st

DT, we have
re lahive vimm xwae ot x ="IE

= OLVld = L'I:I;— QWO(
relative minima at x=%- =
@PIM%

= QHO( ¥ =2
He x-walues o F the e xtrema into B orbal
Y@C(jw‘hm to fnd He vales of the min /ma)(%/
c y(E)=sin(REN +E = sn (&) L= Z . I
’ V(mr): 5in &(QTFDW‘@ sin (4Z5)+ %ﬁ”——ﬁ—+

GJ,E

= 5

 YUE)- 2 (N F= s (B F= -
-y - yncszc”»@»«m(“’”‘? B

) \err 3 —‘&— 3

= “.—? SR

\\\ch. max - (“‘ 3> Qe,l. min |

(3 37
\1 (lrrr > (’577‘ - ;\
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Find the increasmng and ol,z,c,rea,s/ngt ntervels

and. Lhere H«& fe:lm"fve, e xtrema  oc U

Note ! Simnce we don't have the om‘a/«‘ma/
fnchon, we cant Lol Heo

: value s
00 the velafive e xtrema,

(© Find Hie cribcod  pum bers,

Snce. WEe o\,lr‘eao(.y have He st% w,‘WJJ\/@‘
we don't have fo Ll rentiate W%ﬂ?{
All oe hove. fo do s solve Q’(X) =0

D= (xe3)2 () (o) (x =143

WJW

\_/\,-/‘*'/
x=-% X =-] X =1 X =4
@ Make. o Wéu" line .
o min n \
Y oor mowy b - i
dec \dec e & dec % e P LX)
e O = =0+ O = O 4t %
. i | i 4 1 { i | i
<—"!} | —Q!l l L]) i ! ! —; \/
- 00 ) - | [ ‘

42 o X
pepumber,  FE = (5D o) (4 =2
e Ov’\\\{ v = ('Ba C"B £=} (')3
coxre 08O = (D (D) =)
L G
e ?\M Pii-a) = (~2+3)Z (-2+1) (-2 =1V (~2-4) 3
Ll G T T
= (DY = (=)

= (0+3)¥2 (0+1) (O-1) (O-4)3
= (DR
=) (DD =)
LAY = (@3 (arD(R-]) (2~ 4)3

= (DD HD()?

=(+N () (") (D= (=)

PI(B) =(Br3)2(5+1)(5-1)(5-4)3
= (D) D) U3

' o)

= (DY =04



@ (,Jm%a, vntefva\s ond e,xfr‘e/ma

‘““'——:_.m.,ww

F e (-1 773UU4 00) Rel, gAax@ X =1
Dechiifie S P UL I el agn @ x=1,x~ x"‘fl

We_ mo\ (- oo;—3)UC > "l) but
since we don't su)nLd/I Qrom

‘ohbcr‘eaﬁm% o mc,r“easwyg
x=~3, e can expaid af

IYULUVOL( o inc md?@ x=-3.

F//)gff The derivafive. of a Lunckion by
" F:‘nd Hie. ncrees M% and decreosiv
mtecvals  and  vtere  the rela v
&ﬁcma EI LAY,
Note AO&“M we don't ave the orginal
Funchion, so we can't finel
velues  of e extrema.

(D) Find He crifical pum bers.

D= h'(x)
O=xe (x2- thx+H4)

wae (x—2)°

N—e—
X =0 \L X=3 e.x
2 *>0 Rrall x,so0 tas %Xvas no zZeros |

@D Make o mumnber line. .

VI iy = () e (1= a)®

v Ry nc nc = (5 (+) ()
——~—--"°04"4-'+-’++O+—+++4-H = ()Y () () = = ()
G S S N A Wi = (el (1-2)2

-00 ") o | B 3 oo ¥ "Cf}(ﬂ“B(, =)&

=W &) =)

.,’_ : d
@ Ine: (0 w) — n, Loe ex aychQ< Wigy = (2 (e (3 2:)2
'AL‘«‘I/%\P —> | Dec i (- 0) TE o ‘?f‘l !ﬁﬁ?me’ = (0 (P (D2 =+

Rei. wix RoME Bore- :,,!,néw




