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:@ Summary of Tests

We have developed a variety of tests to determine convergence or divergence for an infi-
nite series of constants. There are other tests we have not presented which are sometimes
given 1in more advanced courses. Here 1s a summary of the tests we have considered.

1. The nth-Term Test: If it 1s not true that a, — 0, then the series diverges.
2. Geometric series: > ar" converges if |r| < 1; otherwise it diverges.
3. p-series: 2 1/n” converges if p > 1; otherwise it diverges.

4. Series with nonnegative terms: Try the Integral Test or try comparing to a
known series with the Comparison Test or the Limit Comparison Test. Try the
Ratio or Root Test.

5. Series with some negative terms: Does X |a,| converge by the Ratio or
Root Test, or by another of the tests listed above? Remember, absolute con-

vergence implies convergence.
6. Alternating series: > a, converges if the series satisfies the conditions of the
Alternating Series Test.
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of if avery odisk cuntoved o (Ko, Ye) Contedns pants thot bie antsole. of R o4 wwell 04 points
Hrot Aies in 2 .

The ivtavior PANKS of O vegion, 0% o seb. wake up e inbervy of the vepion . The ropions
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X & >y lnh.jrmcdiuh:
lF ir/ E ‘FUK,Q 13) - E }—s OU:ID fzi 'b;ﬂ?é?&z ‘ , ! variables
e o A A 2. ohz ¥y 73
& R—é B 37‘ T‘.‘m T %l % 18 % E‘E @ & Independent

variable
dw ow dx  dw dy

dt  ox dt  dy di

Wa WwCHionS D@ﬁmwﬂ 0N Swﬁmes

Theorem : Chotn Rade for Juo Lnoleperdentr Vorinkles ondl T hree Lntermestiorr. \fowizbles
gmppﬂ,ge ot L= 'FCX,g}.. 2), x=01lr.%) . g= Wir.s) .omol 2 >kur,s). .2;09/( fE’W fwwoﬁms owe.
differentivble . then w has porbinl olehabives with respect v v onod g . Jlven &y

aw BW a.x a]/v ... 3 dLﬂJ d g |}n:|;.n.'|ulcn1 ™ . ': batie
T T — -i' TR + et |y ap— variable - . .
A | oV X Jr v dr 32 2dr ‘; o b a/p | \&
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M‘a; = ” x8dV . an = ﬂjlﬂ&iu - A}b‘ﬂ > IQ 2 SV - T//W“E‘,& olivnes BFMM g\?woe
D D
Covnterv of Moss

Suppose S(x.4) is bhe donsity ot (x,4)

Moss . M= [| s
N Te olimensional Ve,
ﬁ"}“ﬁ‘b monwents /U\g: j_/XéG{/c} y /]/lx=ﬁ36d4

e

Well... /ﬂoctl/&{% l&p s beng sldppecl but LDK .-



KI’.7 7};9(@ lntecgml,s in Cylimolricod omel Spierica| Coordinates
| olntec?m“br‘on in Cylinolvical Coorelinotes

D@ﬁ Cydivclrico| covpoingtes represent o pomt P in spoce by orddered triples (1,9.2) m wipich r20.
[, r_onol & owe polow coordinotes for the verticel Prg)ection of P on the zg-p[am’_
2.2 is the vectempulor vesticol coordinpite

E@m&»‘br“ons : :
N 0 = 6,
N (l x 2 Veos 0 %: yemb , =2 P(r. 6. 2) rand z vary |
&
5 1 L -
e % , "b'DWLg"-')%" e
r and 6 vary

Lntegral of Fir 0.2)
/o fU Ldv - IU Polz rerdl
D D

J,g = p Jr;hﬂﬂjg: g.0r.0) FIGURE 15.43 The cylindrical coordi-

r—4ua,
f and z vary

'F (r.0,%)dz rdrdS nates of a point in space are r, 6, and z.

[ fwsz)dy -

p

9= Jr=hie) J/2=Rir.0)

" Sphericed Coorclinotes omel Lutegrodion

J)-E-’f M@ represent o Point P i Spoce. by ordoreol triples (p. @, 0) In which
. pis the dislonce from P bo the ovigin Lpz 0)

2. ¢ & the omgle. OP mokes with the poscitive 2 —os (9= 9 <7)
- ,9__, ;5 the Ovng“?., 'FVDM %ﬁﬂdy;ﬂﬂl[ (/Dﬂfﬁﬁmg ~ ﬁaid{ﬁf;bvary

) P{{T, (;IF)”-. H”)

E%M&'bfﬂﬂS :

(V‘:()‘;—’Ji‘wfb , X=rcosP = psind cosP .
S |2 = P o5 P . %“— YompD = Poin® cin b
"P: Xl—fa%tz,‘ )| e

> JJJ ]Q[P* ?.96) ol = “J ]Qcpﬁ, o) P)Gim¢ olpoh? ol© 0 =8,
D

) p and ¢ vary
i

¢ and 6 vary

= o [P Sl O 2
J ‘FCP.fP,ﬁ)pSrmpdpohp dO .

5
UDJFLP@'QMU ) mfjw:w.. p= 8i(.0)

Coordinate Conversion Formulas

CYLINDRICAL TO SPHERICAL TO SPHERICAL TO
RECTANGULAR RECTANGULAR CYLINDRICAL
X = rcoséf X = psin ¢ cos 6 r = psin @

y = rsin @ = psin ¢ sin 6 Z = pcCcosad
5= Z Z = pCcos 0 =0

Corresponding formulas for dV 1n triple integrals:
dV = dx dy dz
= dz rdrd6
= p” sin ¢ dp d¢ do



IC.& Substibubions Tn Multiple Lntegrols

'Sm&éﬁ‘m&ms N Dmé/e, oZWbegmbs

D@f The Jocobion deteyminont oy doeobivn r}f the cevviinote Wgﬁmorb)bm
X=8lu,v) , Y= hlu,V) 15

X Ox%
OJLL’[ V):lam WI: ____<}'él a_*&a" ~ ____‘}OX“E)
; Y M A v m>nV Il

Ju N

M heorem : Subtitubion o Double ozntegmts
Smppa&t. thet foxy) IS (ombmuous over e vegion R. let G be preiwoge of R wndler the
tremsforwotion X= L) Y=huv) , osswned bo te one -to- one on the intevior of G .
275 Hre ﬁmo—éfams S omdd N heve continuous f’ﬁfs‘b pontivl devivotives with the itevior of G, then
A U Pux,yolxolyy = [ frgeuv), newwvy) | 2 2L | oluoly
R G

'Sub Gitbions Tn’})& lnﬁegmLs

‘D@f’ : Srmrfow bo Tuiple M’Oe&ya(; Wit eguetion -
MF&;%;B) dXO&aOEB :JI/ H(M‘V‘W)IJW;V;W}ldeUOhN ,
D

PR
Ju IV v

M/M-QVE, g(/MJV;W): 9;,& éﬁ ,&% L JUX » 2)
Jin IV Aw I, V., w)
32 2 xr
RFT2SD (VAR T2




VI.dnte yats onol Vector Fields
16) Line Tutegrols
" Line imte«gmbs

et I £ is definect on a come C given porometvically. by 7ib) = Jw)5 + We)] +kip)k, octeb .
Then the bune tepel of £ over C s

n b
Affw.'g,z)d&: bm S fix,, Yo , 21) OGSk = J Plgtk). W), kw)) [T i)t
& O

W>02 k=

provi oed this Limit exists
' A&foaf'bf‘ wf‘bﬂ,

D@f * 27[) 0. pieceudse Smootin curve C is mode Erg Jo}"ﬂ?mg O ﬂ"‘m‘f;@ wmiber of gmootirv cuves Ci.Cs.--,Cu
end to endl , then:

Lgd,s—.-. jcnedé + f%,eges 1 -~+fcfoz5_
The volve of the dine integrol oleng o poth jolning two points con daowige i you chonge
the path betveein thew -
" Moss omet Mowent Codoulpbions
Dﬁf- Suppose 6 Smoothh cwwve C in spoce ,  S(xy.2) is the desity ob (X.Y, 2)-

Moss - M > L § e

Fﬁ’fzb moments obout the CODVCBI n&fﬁ planes '-
/MQB :JCX Sds M« :Jc’t]&c:BS ) an = Lgéo{g -

Coordinotes D’TF the center gf ANOSS !

= - My - Mx2 s - Mxy
x- A/\ d H-ﬁ /AN 2 M -

[Noments off I o about oxes owmol othey fines:
T :fc(/‘gﬁf?f) Sds . 7,19 = fc/(,)ﬁ.tzl) Sds, lz S LLXH%L) $ds

1 = J Fools e rixy 2) is e distouce 'me the Doint (X,Y4.2) +to Line ( -

C

"Line Imte,cgml.s in tihe Vilone



