Triple Tndegrols ¢ Cglindrical Coordinates Pede |

hap ber 15/
Sechon 15-F

Infroduction 5 Qylindrical Guordinates:

What wes H._ resgon Bl Coilines th Elam, 2@»«0/‘(&, we used. polar
Coorct.'qu cnstead. qP Carfesion Coordinates ? The feagon Was Thet 1%-”
Sema Problems, Pelor CpofJ.iuJ'v&S (?Me’ w3 a, more. Converient descnf':ﬁam
% aftan curyes /Regiens.

In Thiee- dimunsions ( Not Plane 3am,¢frg or ZD), wénf@ﬁ‘m/ o ey
Coordinate as{—m Called cd(m.lrcw C’oord'w{u, thot s Similac &
Polar Coerdinates excefp{')‘u,.},;/' Nas 6w addibena) elopant.

Qlindrical Coordinates:

In ﬂ\bcd!cml(.‘cq C’aorcL'u,.,é S(Pf""’ a po;d P n Three-dimensional Space
s represenied by T ordeed tiple (1, 8,2), wheay, snd & are Plor
Coofdinates ’#ﬂ*PGJW"'I{P onts mw Z is Th divect distance

'Ffow\ Y -Plane £ P.
J-P 5 To conved {pu /'cr/r"aozju/fa( A G lindi )

<%
Coard«'l\.nf&s,and Vice VerSa , nle use:
y P(5:6,2) OO Jetshn %0
A 2
Z ’/=9f+32-, fana:-’—;t r2e2

/ﬁ\f

x (66,0)



/kaf{' o ,5/ ’l?(‘plo Zm‘eﬂrus ;:A 2 kndricadl  Gordinates P“d&7
Sechion 15. 7~

Exsmple: plot 7he P"‘"V‘L with &lindrical Coolohnates (2, A% /a5 1) and Pud

o’ s redonﬁudaf Coordinates . |

’?"‘4 g tindrical coordinates of Fhe Pt w/ fectongulor Coord: nafes
2-3F)

SO'(.J'L‘M: Wwe mw '/‘52) 6=?_—%"- 5 Ovﬂ—d Z:l

 XrCd8-2. 8RR - a()).| (=1, 03,1 ) ds-Ton
: a7 WJ"M’L"J*\QWP““'*

J:fSch R o ,__zﬁ(g ) :\/E 5 fed-,,‘du_,(“ Coofd:hojt
z. S - H

=\ %.S’{?,W\

X=3, 3:,3, AT

2

r:’xzd—a)':# r2-= 32f'32-= l?-_—Vf:B[Z—

&

tMQ-;—i— wtmag;‘f-:_\ g ’.7;’2!-,.2]&7(

Ry e o 3X ) 7) is A Coordnates of
The Poq'»V" n (ahV\Jfbe{ Coor&'lu,f'c .851"0“
Nefe: Cd lindrcal Clorcﬂ'mfe.s are u&quJ ey problems ﬂ\d'(,'n,volue, 35 m»v)h‘d,

about an ax(s, and The Z-0%d s Chaser 55 fpineide with, 1k amis

LT,
Lt mp o= 2

’5':” ZZ-- 'Xz-raz ond wé lnew “J’ﬁva is M- ef"“jLM
(2:x1+az Z

’E & Cradar Cone (hose

axis (s . Z-axs

E xavalg,.- Deseribe A Sw;aw Whese e7uu€m n ¢y adrica) cCeardinafes o




dh«fa{-u l5/ Triple Zw?%fals (h Cdl;ndr.‘cu Coordinates Peage 3/
Secheon 157 .
Eveluahing Triple Tnteyads wy/ ytindrical Coordinates :
Z£ E 5 a fZgien (SuPPoS& Bt ks o’bf)" I "C()c'a-n) N Pfo\)'edl'o"l
‘D onts Tl %]~ Plone (s Conveniently deseribed n Palar a?(@M}u:

ik

E{082) | () €D, w (my) ¢ 24 w x|

k Dis goven n Polar Coordinates by
D={‘56’\°<\<9$3,/i{:(€)grg/f,(e)}
wWe ltow MJI! ﬁ(’xd;%)cl’\/: JJ [Juz(‘hd)
B

£ Ui (%)
end we Biten how & weluate double 4wt els sa pilor foordinates

We Con Yewrte ﬂw .aer/e, ejua}‘lm as-

JJS ﬁ(,x7a)2)d'\/: fﬂj/lt(e] Ulz( f&%@, fs"'\e) rdz JJ’JG
= X /4, (6) (ree>6,rsimg, z)0

Wi (recend, rsina)

Ao Cd'(mlﬂ'ﬁd Coo(cL'\\a.}'es, We Should write x=rce0 ) 3: rsSneé, /m'ndz
as i;\‘c'S, ws.‘.a aﬂprorrﬁu‘a «é,sz »;)P Cuj’wdfaﬁ'&" %(Z) Y, oad 8 and
feplacing ¢y by rdzdrd 8.

I is wntiskile % use Qimslical Coordinates, espesially cihun

¥(x,a,z) (nvol|ves Xz-j—al exXpressiow .



Ehibler 15 T}Cple, fwéjfm/s M Qj(cvtdﬁ'cd Coordinates F{je/‘y
. / Sechon 157

E;Mmp'e, A solid E les wi'thin ﬂpca’ru/a’ 7(+a =1, belis /ﬂ-v-'P’W
=4 and whove Aho_ Parobolod Z_)- 7( a, Ti JMSFH of 4—"3. 'PO\vU!’

(S Pforof’hmou’ - 1//3 Jqsfance, #0,.4 ,ﬂ,, s 0}9 g Cd“u[«ef il
%A——MQ,SS a—£ E

Solah a0 & linddrical Cootdinates, 7rh— ‘7““)&”" "70 4 Ylonder s P:l»wia'?
The ﬁuaﬁm o£ a FMNbDIO(‘d’ & oot c.)‘\d7 Thanle abot F)
'-‘f' W dig) ﬁ’d’ém E;, we Wil have :

E= {(":9,2) Locoara ;e Ve Emi A

Since /L,., Ja‘é:“a aJ' ('x,a,z,) (s Prbfbfﬁ.a"‘vl &
T distonce from Z-0xs

= éP(x,a,z) 3& J'xz'fdz
Propo(fianu.' \3 5;]"‘

= ‘ﬁ(xva, k\]?f&

: m.,hmmd Comshont

— f/fkm e j‘“j J 2 (kr)rdzdrdg
J J [kr. ] drde . JMJ.,' kr2< ‘—i-(q-r"‘\),ir&e

o

: (“ J'\ (3kr2+ l<rq)aLr46 =I<J'M [ . _C_".’_J ' da

27 27
- rg |2 K7
k 5 (lf-“;—) la = k "'5 GJO = K. _56.— g Qﬂ s

o




Chapter 15/ Triple Tnfegrals in Gy lndricad  Coordhinates Fa‘fe/97
Sechon 5.7

——

s 2 (+/tar 2 :
EXM\f‘e» Eveluate J—a j-\/‘l_’;z (xa}a ") dz. cla dx
= "X’-}al

solution . By lookcv o B c'n/%dfa/fm bounds we see At~
E‘<(x,3,z)l-:zsxs2, Viat & et o By QZSZ}
(f we Pot-regeon &, we will have : |
1 Z=2 e e Wﬂ«/ F"%T“)%" ,[LE
‘ onbe x§-Plane (s o Cicle v/ rodins of

Z- x4y &
The WSM#&&.& E ¢s Plon— %= 2

J))/:‘ ond The Lower su/-ﬁxcc -rf. Els P
. §ouftr® e Vodey?
Cifele

=7E:{(f,672)\ 0\49&27{, 0&ré2, réZ&Z.’f
2 (+4a? (2
-=!7f i Jﬁz (x1+a )Jzéaix: gj ('x?}a?—) dV
:JMJLJZ 2 rdededs - [ o 1
o . et 2 | Jars[z_-[r drds
s J“ Eeticais B i,

22 22
;f, ("55-32)4%]0 8 do.

-



