V\/lfleﬂ Lq}V(Zl'7 f(l/l/z qul/) ‘F/ (L@SSOV) 'HP)
@Cr‘é‘ﬂcal #(5) where The 3ra{0h h""d?i&/crosscg Fhe

X-aXIS
@ Imcreasmﬂ

Tnterval(s) where the ﬁmpb is aboye The

X=axi S
D Pecreasing TIinterval(s) where the graph 1S below the
X=aX 1S
1St

3 Relative Hax% Druw a4 line with @ L@ and usc

@ Relative Min Derivotive Test

D Concave Wp where

D Con cave Down w here

Q) InPlection PHs) Drow a ¥ |
QW for chmnﬂes in sign.

Hw SIOPC of P i3 POS/'HV(Z
the slope o PV is negative
ine with © and @ and

Curve Shetching
O Find Aomain \ZP £(x). 1.e. When does P(x) DNE?
@Fimd X -intercept(s). Set )o:o. Solve Tor X,
® Find y-intercept(s). Set x=0. Solve for v
@) End wior Use The dgeneral rule
@ \im  £(x) ®im  fX)
X549 x5-X
© Asymptotes
@Verticals © Check that FIx) s Simphfy
Set denominator to 0. Solve,
®Horizontal t Use @, IF @ or' @ equals o #; then y=#
P im ROAZL a Constunt then there 1S no HA.
x- Xoo
© Slent A‘S?"mfﬁo’f@g (D Check that di FPerence bp/w He ¢ xponents
of Yl \ﬂ“*dihq coeticient of num, or deo, Ferms is €qual to
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M I¥ S0, us¢ S)‘/H)eﬂc DiviSion or Lonj
Division,
© Coitical H#6) P1X)=0 or DNE (out fX) exisks)
@anreasmcg /Decraﬁsmﬁ Intervals USe @/ and create B line

2) Rejative Extremds): Use @ and 4 St Derivative Test,
@Cuncuv *rx D Eind $7(x) =0 or ONE (when () exists)

@ Creare # line
B P70 S Up
P (xY 0 = Down

O Tnflection Point(s): Use @ and cheeit for change of sign.

V.2, s = + , P or <_r+ } — >P/l
C ¢

© Graph

. \Cé‘/fiﬁo G'rap% @+ +5 Firsi-/ Hien MSC'éver)/Hm‘nﬁ olse.

Recall First Derivative Test o ¢ is a critical #

0 _ o
L, T sy el max- ®/ - = F/§>
PR 7
@ & - i + 7_P/ ——> 7\6\ I’Y‘th @ < 3 3 +J/<F/"//
C @ X=¢ ¢ |

Second Derivative Test e o C 1S a critical H
O 7)) >0 > rel min @Ff"(c) <O = rel max
LP £7()=0  apply the First Derivative TeSt
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A;Nolvﬁe Extremas, () Find all cribecal #s [f'CX)=0]

@p\u and. Qhé@plts into () |

® Com re the funchion values and determine aps extrema
e, | Biagest Fx) D abs max  Smallest PO abs min

Note 1P you only. have 1 value Prem © and no endlpts,

you VY)u\Si” use ig* derivative test,

} e £(x)= w () vx) Cri
.M PN UxIvIx) + v dulxy - e

W@ p=wl) PO = WOV = v (D u)

_ v : v 2(x) .
Chaln Rule P('X) = a(b(x))
Pilx)2a’(b(x))b (x)
Some Useful Formulas
Kight higulglg higug_lg Egujlg:gla] l!i&ﬂglﬁ
Pythagorean Theorem: A=1bh b= 35 s q=2
@ +b =2 P=a+b+c . i
Rectangle Irapezoid Circle
A=Iw A=3%(a+b)h A=z C =2zr
P =2]+2w
Circular Sector Circular Ring Rectangular Box
A=3r0  s=r9 A=n(R - r?) V =Iwh
S =2(hi + Iw + hw)

| _ Right Circul ficglor Right Circular C

V= %nr3 S = 4nr2 V =nr?h S =2nrh V= Jiftrzh

EAP3



Recipe for Solving an Optimization Problem

Step 1: Identify what quantity you are trying to optimize.

Step 2: Draw a picture (if applicable), corresponding to the problem, and label it with your
variables.

Step 3: Express the variable to be optimized as a function of the variables you used in Step 2.

Step 4: Find relations among the variables from Step 2 and express the variable to be optimized
a function of just one of the variables from Step 2.

Step S: Identify the domain for the function you found in Step 4.
—=Step 6: Find the absolute maximum of the variable to be optimized on this domain.

or min
Step 7: Reread the question and be sure you have answered exactly what was asked.

This space is left for you to take your own notes.

> Ger @ into one variable,

Tale derivedive , then Sef =0.

Using critical prs and/or end prs, determine

“absdute mox/min. .
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)i erenhation RUes dntegration  RUg

%{CQ = Sodx=c¢

'—(& :K { B ] Ao C

M(VM GW dx = HX

£ (e00) = kP60 QU= KPR+ C

: n’ - n+l

%(‘xn): V)‘Xn l Sx”dx: X ‘ L C whoh n# -]
nt

& s ,

ﬂ(ﬁm@:(/‘%x SC_OSX%X:S}V)XFI—C

A , \ T

5&(@5 X)=-Sinx (SinxdAx =—cosx + C

d ;. , ,. ,

g (anx) = sec* Csectx ox = Fenx + €

% (GO%’X) - ‘—C.Scl)( SCSCQX Adx=-cotx + C

dii (e = necoy Ssecxtun x dx = Sec x +C

(%Z (csex)= ~CSeX c gt X SQSC'XCJ\-X AxX=—-CScx+C

A ()= o X 3 DPIP S

dx<e’)'€ CeXox = e*+C

O e (L dx=tnlx) + ¢

i Odffo'r EXam 3/ always +C For Mi’!ﬁl‘qﬁon | |
. A\was lake derivapive of your ansSwer when 1n+63m+;n3,
ESPcciaHly when you have H}j B s, TS

Eﬁ\% Inteqrate
Plug” in condition

Repeak until you ot y=, ..
SAS E3P5




