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Fal Final summary NOtES

“everivative: sopt of m—a mnqtm line
'F(XD £ ‘F (a) = “m M)—f[g}

\im M__.
anormal Ling: fine pcrgmmcu\ar’m ane

“h¥a
_XEUIErS Method: & f’rﬁc"lﬁ?&ﬁ&"&‘r’ﬂ‘aﬁﬁ%%ﬁ'i‘a‘s’
qiven smwr pint, stepsize, a g ot
pointd £ § tangent lineI new xLnow y
s Value is approximate, use =
% Product & auotient rulc:simplity, math

- *Jccam:i Derivative: derwmwc of the derwah _

ablﬂs'don"r mateh don“r simplify alqzkm it

% ANTL-POWOE RULG* J(x™)dx=

. N0 product or quetitnt
s for derivatives |

Tau (4 90iNg ’ra plua m

E-H AOH=DErINaTiIVES

: *AVH - DErIVATIVES - OPpo&n‘o'ef dENVATIVES
Xic it L el I

Jx dx=Ln|x|+c
#d0on't forgeti+c, used ardered pair to soive
 #U-Sups :dedl with inttgrating g pmducf

infide ﬂm sﬂon

b&[\(ym 0t CC{,UGTIUH u=

'* PIf‘FCY‘CI’]Tlal EqQUation: containg an unkngn

fUnction & onc o more of S derivatives

< xGeneral Jaluﬂun has +C

© % J6parable piffercntial Equation : cparate

N terms k X terme with mutiplication «
division , only wrlTo +c on one Side,

o BACK SURSTITUtIoN : extra XS, nso(aTox in

% §5in"X cosmx dX

Serateh work « substityte

0dd power. £UN (ioh = du
bﬂ‘h ﬂdd, ch 0456 u= ﬂnx boﬁn even, use
variotions o hal—ﬁanglc argument ruies

L% §stctxtonmxdx gr JoSex ooty dx

$eC (or csc) cvcn then JCC du coT(ar
-rom) oo\d ’rlf\m cat=du , I'f ’ran L e
ttn and Jecusc 0dd, thtn problem is net
mqurmnon by &ubmfuﬁan

¥ any gther n’HX of trig funcmm convert 10
all Jinx & cos X

_ xslopg fields- 90 t0tdge of §Oreen, don't draw

dashes paralicd in column > 4% has no y

Qo
QY rows
- W =50 dashad pargliel-in row 5 4 hasno x
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Ch.3' vm@ﬂm K 6raphs

Peritical value =x . extreme valug =Y
*0ritical valugs ocour when %= 0,
# =dne, endpoints

*£irst derivative-algepraically _g‘_
*second derivative: concavity

h’lﬂ"s‘

|xfivst derivative Teft: Sign pattern

¥ 5econd derivative test: piug crifical

value into gecond derivative,
P(JJ\Tin — concave up | U — mm
ncqomvc — CINCAVT dovm - N —-vwmx,

dotsn’t W ork for ondgam’rs

% 0ptimization: find variable 1o be maxed

or mintd, differentiote, substite out
extra variables |

*#MeAn value Theorem: if FHX) is contin-
utus and differentiable, then theres a
NUMpLY G suth that £( ) = £l=fa

*Rolle’s Thedrom: if f(X) |s conﬂnuauf &
differchtiable and ﬂm_ £(b), then
ﬂn(rcs an txtreme pmm

XAVGIA G0 VAU ThOOTCM * £ -0 J o F(x) dX

*AVOY A e RATE of Change: f = fe—f@

«Itermediate value Theorom: if £ is

continuous and £(a) and £() are |
0pposite S1gns, there is a zevo

xinflection value: x-value where 0
*PONI()(;CMN when _ Ujp -*%"é‘éfcfch‘fé
| Xy =0 or dn€ I jePendor
|ruse sign patterns P NN\ to concav
* graphical anaiysis 1-araph of £1x), t5iens

*What x-valuts q\vcamax oy mih gnf(x)?
*WhaT are Hm m’rcrvms of mc(dcc?
*who\’r avc £ mTcrva\s of camavm d
T xWhat X-values Qive PoIsT
*USE SigN patterng, concavity (), incdec L7

gtéﬁhn{ ar metlgn moviment in rrrm%h’r line,
parametnc motion-mevimtnt N tWo dimensions
AVOL0CTHY SGEEEHFY vavg= X2

YINFLANTONCOUS Vel 0City sgaly V=4 dx, df
*06 6\ CrAi0N: TGN a=dy *ﬁ*ﬂﬁ%ﬁmﬁi

*Units telti ypu eveErinin

% V() & alt) same sign = speeding utﬁ e il
¥ gecometri e relationshiy

V) k¢ alt) dif sigp -v.s\mht_), dow



FTO Integrals |Gl ik sy G R niGhilEy
Fundamental Tnterem of calgulud : *ln*rtrmedla”rc ﬂrrmofa mumbtr % ,0_,]"' |
If HX)'iS continuoud on £, b1, then *imit  what tho y-valut . Jhauld bf, | |
I %35 £(t)dt = Hx) ora‘f“ﬂt )t =) -DuxPIUG [h nUMbEL, if YOU aah’quTa YGUTMGHC,' l
2.If P0=H(x), then Ix £(X)dx = F—(b) F@) | if you gt &, factor, multiply by tht thju N\
XAVELAGE VAT FOrMULR: fug = 5-a Ja F(X)dX a’rc o Whatever, and lug N again ||
xU-§ubs liko ndrmal, put chan £ bolindarie |« PITG[JKUIG [+ 5= or &, Thcn I

10 U 0nd do ndt change back 10 X fi o2 = 12 Ve ild s WS 4 ovaluaTe

xChtck £ 26108 berweert bouhdaries ltmm ch‘func’rwnﬁhmdm“r facror, =
@rq h tht curve finft * Numericdl DOrivative: | N
|§ MC€m6hT VE .ra\fd'b th ﬁqraPaH’ start- _I:_(M- HrrL{:r!g(J-ffﬂ) (H" g{m Il;mﬂ@h) f(a}

(g & tNdlng pOJmﬁm are, (+ or -) o |
xt07al distance - dy- Jal\rldt how far you  |xiimit €xists if ,'Ja":.’ f(x)‘“"”uﬂﬂ NN
travel in t0tal [+fm|1) ¥ cunﬂhuow ) f(a) cxutr |l)¥£‘2f(x) eXifts m)l
¥Qraphical analysis s mudt 1ay g(x)= =IXEdt [rdifferentiaple: 0 £00i5 (onfinuous i 3 £:x) emm
mean s f?’(X) £X), arguments made fram “fun (N 1904 differentiavic of thert’s a

view poIfIt o€ gerivatives | VA, corntrfamw‘ 0 (Wp. Emm‘
* Ritmann ReCtangled e Limit at infinity (End Behbvior): Y- Value
Left-end  Right-end. Mldpom’r | when X approachts e gy -0

*lnﬂnnfc L[ms‘rwtr‘rlca\mmp’m’ro) X - valuo
When y dppradchcs ¢ o -eo) |

xHitrarcny of Fuhctions i__!_ o

*TMPGZOIdGIRulﬁ rr,qwrcs @qualsutam”rcrvals .pomain RN

£X) dX SR FXN2E(X ) 2E (%) . 26 (X ] L EXpONTINTidA) Funetions |

*wa Ust A=£lb, b h 2. Polynimiay, raﬂah_a\uradwarfummm
*(0n0AVe diwn - tangent (N6 "~ (EBM detormine fastest) LA ]
bl (b gVerestimate 5 Trigonemetrio inverses . 1
2 cancave Up — tangtnt lints 4. Logarithms L1l |
undorettimate *TYpe 1 If Erapcr INteqrals : infinity in &artes
*fug%lﬂﬂ lmc:;caﬂgg *an ht - ondévfcrm’r- Upptt bOundary i infinite. =
ImGtCs & |oft-tnd undlreftima !
«function decreasing = right-tnd underest-| Ja £00) - MJ i B
trqa’rﬂ k. wﬁfomd aveyr J‘nTergTCJ |__L0wtr boundary is_infinide ||
* itearating rates aives You fota| change (b i ‘ B
< 1S B Stal Rters T xdghe fﬂﬂgt‘r s H= T
3 labcu‘ Toll you GVenythin thapoint _ Bith bpundaritd arc infinite.
*gnswer with a clear sethtence T 0 dX= S feo dx PTR)Y A (B¢ <b)
Gl st Apphicationg: s&mrcqraw TPt 2 Improper LnteQrals: integrals over g VA
*ArEA peAWEENn twa CUIVES = A= I7 [£(x)-g(x)] dx Upptr boundary 13 dwcammuﬂw B
Lif CUrves oress each otncr, preak it into two X P
Inteqrais, docsn't matter if [t crosfes the X-0xis | i
xACC tenath * L=[20+(ZFdX (erdy)  LOwer boundam i§ discan‘rmuouf
% OrOfJ SeCtionS:volume of a solid made of cross| Fo£00dx= 1, £2 200 dx
sections with area A v=J7 Alx)dx (or dy) ATy
mmagln rce‘ra? ItJ %m dlrﬁ§;|$nr;'of the ath boundanm are dusco htinuous
variakle isolo L6 mu you b (a< -
which ways tho éctangles 4o I3 #0dx T A dr §2 Fo0ds 5

IS¢ Method: volume of ¢ aﬁm wﬁh rectangles|« convergent-has @ tefal | |/
aﬁac?fdaptrpfndrcumﬁ liht afro’rm"mn xdivergent: does not have a total S
T dx (0 _
*WASher Method: valumﬁ if Sha ﬂwﬁrha
hol€ in its ¢ross Jﬂc‘rlfm V=T (R*-)dx (ordy)




