DIFFERENTIAL CALCULYVS

Vouso. radliaas V,,use. 3 decimal places for answers and & while Solving

diffeceiation

NOTATION: (
Leibaia: % oc -‘%‘y or %F(x) d—i"— = - can spesify variables Lor
Lagrange: £'(x) or v v - faster
LHOPITALS RULE: if liom <5 g{:’, is lndeterminote, then lio g{;’)— ’l‘:-“g g’) (con e repeated)
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£
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POWER RULE: y= aX', y'= nax""!

CHAIN RULE:%} = d‘, = € g2 fgv= 9tx)

or 2 Flabo = f'(3)-40x)
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POWER CHAIN RuLE: %F(n:f"&)a— —>f— L

PRODULT RULE: % (£0x) g(x) = £CY () + £1x)9(x)

?'(x)g(x\- f(x)q(x)

£(x) AL
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QUOTIENT RULE: M( 00

IMPLICIT
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INVERSE IDENTITY: if £(x) and ax) are inverse Punctions, thea Q) = ‘F'S"“

dx
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=z \‘ W 3 Po=0: F‘(x)so = local min; £(x) c0: local max

LINEARIZATION: tangent L(x)= £(0)+ f'(0)(x-0) is Lneacizadion of £
£ L(x) is the Stondogd inede approximetion of
X = a is the cenker of tue appximation
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INVERSE TRIG:
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DEFINITIONS:
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CoSL =-Sinv

taav = Se.rfu
cotv =-esctv
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€SCcU=~Ctscvucotv
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= -l
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INTEGRAL CAwCuLUS

iF Fl) 15 increasing,

RAM - RECTANGLE v S
APPROXIMATION METHOD: RRAN souray
] LﬁAM.MRAM, z’m' T

DEFINVTE INTEGRAL:

inRnitesinally
SMall slices

n
A&
el I&Zur (c,) ax,

SLOPE-FIELD ANALYSIS-

TRAM (trapeacid),

b
z S-PLx) dx
o

EULER'S METHOD: estimating given a—‘l and an inikal point (x,y)

overestimates when convex, > 3 A ds
understimates when Concave B r.2:8x, ax. Qe ay
I~ '- can decide # aP sieps vted

20 2 2.4
22 4 b 2 .52
24 3% L -beY
2.5 Iav

SoME BASIC RULES: S*F(x)dx'-s-c(x)dx Sk(-'bt)dx kS%od;
L3

S[-F(x)ts(l\]dx = SF(x)dx + h(x)dx
A

S-F (dx+ S?(x) dx= S{'lx)dx

& S(fm dt = £(q0x)) 9'0x) - (L) W(x)
W(x)

MVUT (INTEGRALS): if £(x) is wontinuous from Ca,b), thare is a ¢
b
ascsh such Haat oL S;(x)gu £l) where
LY
£(e) is the averong value of £0x) in Ta,b]

AREA BETWEEN CURVES: if £(x) and 9(x) are conkiaveus o,
«“(x) ls[x) [A,\]' then the acea bt“'ﬂ'.ln +he curves

= S[cm ~q]dx

\) and

if 3(!) becomes 4&1&{«- ot x=C twen tha acea
S[#‘m 5(:)]:\,(*][3@-&:\]« (850 o)

aa also be done in tesms oF y by stighby FromBeming the factions

KINEMATICS: i s(e) is pesibon, 2. wiotty v(t)
Sv(t)dt = displacement from t:za 4o
a

\
JIViENde = ool distance traveled

VOLUME: Shages tested: ciccle, semitircle,

and

b, = s(b)-s(a)
(vse calevlator)

Squase,

rectangle, equitateral Ariangle, cigut trinnafe

2. a Solid enclosed ia xPay' 21, e cross sections of which ace

perpendicolar +o the X- oxis anl cepresent diameters of circles

L area equation: Alx=Te*

rinderms of xs e i-xt y s 1T = e

plog tn: AR T volume = h(l o

mS(\ ) = 11|(x-_)|
WASHER METHOD:
Aﬂlsmh l'de =S(',‘ e2)dx, f>e q

‘L-l
o

ﬂ[c-u sintx)dx = 1|§':.,.1.-\n1|

R [sm(vl/z)_ Ga\ll)] L3

2ol

'hl

t};y Oreo enclosed b‘l X20, y=Sialx), Y= coslx) is cotated arouad e X-axis

sialx)

)
ARC LENGTH: L= | [1+(Ef dx F y is & smooth fonction
® ( ) D‘: x on (a,b)

o v b
IMPROPER INTEGRAS: [Flx)dx =i, {02a, {flnd -a!:"'mSC(xldx
[ LY -00

i

=00 c

!
dx= o foe n>1

€os(x) > sin(x),x2| [ﬂ. %‘]

FunDAMENTAL

THEOREM OF CALCULYS: if £(x) is continuous from [a,b], differemtioble

FTC pt.2:
[

EXP 4 LOG:

ANTI-POWER RVLE: F(x)=x"

*reverse chain rule”

U-SUBST\TUTION:

INTEGRATION &Y PARTS:

LIPET: In, invene 4vg,
PMaowiol, exfonLntial
tag for v

TABULAR MET Hob:

SEPARATION BY PARTS:

Yuse timit notation ia FRQs

TRIG:

x
for x from [a,b], and we let Fix= S{‘mo\t, then

&

_F(‘) r(*) ey % \al dt = i( ;Jg;‘l f;ﬁ““ m."u\,: Wﬁ‘

S%)Ax:F(b)-F(n) where
F(x) is the onti-derivative of £(x)

g Mexy ond fayeo, {032 x v B ax oo anti-dReiving thought procass: lgdbra- 4rig> basics > substitution - parts

[ cos(v) 1 [ sin(o)
sinv) -eeslv)
secty) +anlv)
s d -cotl)
81 secls)taal [ u=1 secy) [¥€
csc(v)cotly) -eselv)
+aalv) lalsee(v)] | =-tolcossl
L seclv) J Lln]sec(s)
+tan(v)|
r v
(e A e
v a“
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S ,{ ’dl“ ; \na +C
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L |og‘(u) e
fL s lalul4c
> F(X)' ;;T + C; Sv"dv = lojol4c

3
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N

sy,
ey str.‘(x)dx [-eoteo]l !-“*55*“’%""5
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' ab
ey 53“ [l..a]"ﬁi'ﬁ'ahs

eg. Jsintae™ dx, lex vicostn)  eq [RAETEIAx let un 52

dv dus bxtdx
. F i O N
= 3: sin(x)dx dx = 299 : Sx‘u‘dx :S "‘x’dx
sia(x)
2 §et-du:-|e’ 4 3
Sf dv S“‘" rSv’;‘L‘!x'S ’du.L%v‘n
-e'4e
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ey Seumsu'(x)o\x let us tanl) €4 S letu = Xy
dusset(xydx O, . dvs2xdx
= AlLg, {x=0,v=-4
S"““ {x % 51 vsing FTC 'S? ndes g fud frod
-3

EIEE -2

: -'a < do =—‘1[|-.|\.|]|._‘:{[ln[u)-lq(s)]

S-F(x) §(x)dx = {:603(10 - Xp’(x)j(\()dx
Su v = uv-SvJv

eq € costnd =

!‘,“ N W-Svdu : ‘; :f(n), dv = '3:'(")“"

dv = fdx

= e.‘mm-« g‘sum- {Ceastydn
l't

[ estodx = flCustoreisnm]ee U1 o i: ‘:‘i‘sd‘

ey ‘x5~hs(x\dx e, ‘s«(z)o.'n?mm skl buntae
€ Uz deminaking pack

v s mts\;.,‘.) \ hmmb vt easily infegeatatle

1: Separste vaciobles: :—: =y gy s e

a X
2 oni-decive: S'1"1 -S xtox —> -‘1':%1&
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SEQUENCES ¢ SERIES

L onverges when Ix-al<R
SEQUENCE: list of valves, described explicitly or recursivaely  RADIUS OF CONVERGENCE: Z.Cn(“ oY’ converqes for all x l‘t{ o
Converqes ot x=a R=0
LARITHMETIC& Common difference ; d..- o, +(n-1)d; olways diverges (s W&?* elseatnere)
oo
GEOMETRIC: Common fatio; Gz or" Ln-TH TERM TEST: Z'.A.. diverges if lim a, doesnt exist or # 0

SERIES: Sum of a Sequence; could be Finite or infinite

ey lu,- Z',( D, lim <2 0, seeies diverges L(,.., Vice versa)

St El('—" LD\RECT COMPARISON TEST: if ¢, convarges, a Series Z,Q, With nonaero terens

-Converaes if a, € ¢, for some n<N"flls behind”

Snzizt lelet Z(‘) o -d-vcr;%.s i* ans Cu for some n<N “catrches vp"
3[:(",)‘_ (") = u\ncn Reoo

n
— if S, 2,0¢= Q where Q is finite, the Series converqes LABSDUJTE VALUE TEST: Do, Cnmrgu if Tla,l Converges
k=| A ee 1. " s 4

else it diverges o Z:%) ‘nz:gl\-:‘t‘:)l FEee
e 141 14+1-14 - diverges (doeset come 4o @ distinet valve) RATIO TEST: let Zia, be a series of pos. teems

i ,\‘;;Zcu 2@ where Q is finte, lima, =0 i '!;‘,L‘l:u <1: converaes

n

1 d'VU (11

LPONER Z.c..(x-«\ Cp can b2 any real valve iverq LM s en

sl: A
+ ais the canter (typieally 0) oy §;%2»4=:..‘"“,‘J.‘.. SR BN

+ geomeitic seres with Fzx ENDPOINT TESTS:
‘&“.Z:L‘“:“*“‘*“'ﬂ" = Lmveam_ TesT: -F ap it olwoys positive and is desresing from some N,
ﬂ»}r,‘;‘l—(l_‘fH(-x)-‘(-x)‘&--%(.-\)"x"xE,-x‘ 1l shelel Ea.. and SF(*)dx where 0+ F(n) both converae or divarqe

“
e it 20 (e e Z’" et x&(-14) interval is smoller Lg,.ﬁ.‘m J':.Sx‘dx: M[-).x‘*]‘ =2, % Q»A converges

L " " " " . \
ey n(---) = 1= (x0)# (e () (1Y = nZ:,l-l) (‘..) Ix-11<1; x€(0,2) . -
Tt:n.\ x- Rna» u.n\v o %=1 2 2303 $ftaax N

g (‘_‘). le = i“T“ 2044 2x4 34 4™ e Z,nx“' —

At oe Lt ] .
ey ‘ﬂtmrS.—.:ﬂ-sm«&-xdh!ex)‘~ xe oo G, FOIY LP—semes TEST: ,§-‘T'.* onvaraes for p> 1, ond otwerwise diverus
—if fx)= Z,c..(x.q where [x-al<R converges, +hen

—F(*) ﬂﬂca(\t-ﬂ)‘ tonverges ot Ix-al<R, and LIMIT COMPARISON TEST: if 0,50 and b,>0 for oll n2 N,
S{?(x)dt-zi'“—" converaes at Ix-alcR

iF “" 'a-"'tc, 0ccc 0o, Doy 4 Db, both onverae or diverqe
@3 TAYLOR SERIES: Series qeneroted of x =a Such thot if A%, T2 :0 and T, converges, Ta,, converges
Fx)= Flod+ F'(a)(x-0d4 - +P‘“"“‘“’ 5.@1&‘ iF R 00 and Db, diverges, Ta, diverges
29.Pbo= agta,x+ ax +apls - PlO) 5 Plo)= 'nP(o) u,P’ln) 15 Ploye 17+

e Z >0, bax L, lim Qden,
Plo): 0g+ 040+~ 6= 5 (A0 (m‘ ’

- S se Db, diveeges Dag divenys
P'0): 0+a,404+; 0,27 b e ALTERNAT“IG(L“M“ ’ -] o
Ploy: 040 ln,ﬂ‘w") 0,4 - SERIES TEST: Z( l) Gn Converges i ‘"" o &0 * O and a4 s decreast
oscllatiog o+, SKips teons whare £7(0)70 v wentvally
g cos(x) ot x20 wos'lo)=0;a,:0 (-1)":“ ¢ On mest 30
ws(0)x1; 021 i) 0y:-3 W @ alternating series: larqest ercor is Ist vnused term
o > e € ot xe2; fodsftonfnety ot Fetes!
~"nth order Taylor Series” = & of derwations PARAMETRIC FUNCTIONS: . .
—"at x=a" = contered ot a dy VECTORS: (t) = <x(t),y(e)> displacasent = <£v‘(t)dt,jv,«ut>
Yar dx d >
Ln CLAURIN : T : d . v = <2 H b
A RIN SERIES: Toylor Secies centered ak x:0 dx dx/“ T"&? distonce = ‘- E‘E)"’(%)l at
0o o ¢k ket \ v dy alt): < » > *
->e"=Z;% > |n(l+x)=Z(_3% —IKxg ! : 1: -:J~ d/‘t e S
: k=0 xt o dx dwjye €4t : ol distance Frovelest speed |v| = |(5§)*(%3)
s Z(ﬂ) e torc! _z(-l)kx”‘“ Ixi$h P X230, \ * £5in6
osxz L, =g > Ton (%)-kw—u“ x OLAR COORDINATES: (x,4)=* (¥, B)  ugiert anoel
(-' k 2% eg. (2,2) - (243,%)
> SifN Eo(zku)l eq. r:Usin® ey, r=28in(38)
2 Uesing = 4y shpm 0V,
eq. expansion of cos(t’) cos(x) = l-Ttﬁ-» c‘—% ‘:;:}_‘::::: ]-"- ;—— where £: 0
) ) W) e 00" Kyt y ¥z lsm(bais\ns
wos) 215 E '(3.:1‘1 & ,,((‘:..p =2, C=(0,2) x* 28in(38) con®
) ; in
3] TAYLOR'S THEOREM: P,(x) = 2‘_‘.’"“ (x-05, §(x) = P,(x)+R,(x) +hen “ . oo eanas
ERROR TERM: R (x)= (Mf;,‘(x- Masesx A= 4{ca0
if R ()40 as a0 for xET, fuctrial gows Faster z *® _|_p
P(x) ot x:a converes to fon T T00 “P‘?""‘“‘!\ ° A\Rmn‘ 2 “f‘" f:) de
enn 2
Lkemmoea ESTIMATION: if there are pesitive constants M and © Such tnat §° ey area of ,.1(..:055) jxm:g a(1+cosofde
(remainder bounding) (a4) et °
H: (t)l M for ol act < x, then ° h(mmevwse)ah S(mvuusu e L
r""lx-l|"" D
|k“(’()| W (=1 R Moclawria Series) Sivn: &oo* . i(que-\-mze)de:[ansmm a9 :“= en
g B0 e J'r..umr"mum osten 2
Fayeet 2§ ™t) foe Tl 101 €MA™ xét o .

Y
S0 R0+ 0 as n+ o cosh: 2



