[2/s)

TNTEGRALES MOLTpLES

InTecoRn Les PoBLES
*&Juuu-o4 : Grofeor ym!wlqrérw: o ?hwu,

@ y2x?, yex Hpe u@.& A \x wtoheo)

G hallar D Umidu da lﬁh&l\\(m’m - D= {(x,'\)/ Y2, yex, 0¢xXel, 2

N fonwonu Y b= xt Yo bd) = %

'; ' | :& T , ) o | X )
orea (D) = ‘H fom) dx 61 = J [ dy &k = \[ \Y ) ox = K (x-x*)dx
D 0 x* [ @ )
e X" X’ ' = _‘_ A l =4
T 3], TR

@ 7(‘\-152, yex, Y20
sorm.d:. pensat oo reg\é\ +"P° 2 (V“' bi 4\,&\

- arofice

) =X [ D={(*.“\)’057$4, stsﬂ--y}
i 2=y ' ’
d\rﬂx\b): J\J\' J dx-.x(l-y)—‘/ 4‘1 = 2y-y*| =1
- 5 y ° [\]

podieen ?u\sowce@w:« D v ko Swae D= D D, | Sido Dy b, o \-\'.»o A

for \o e éM(D) = awa B) + &M(D,)

D=jun [ exce. xgyex?}

Doz [ ogxed,  xPey e x 3
o x o )
acea (D) = j dx I¢‘1= J L _x"-A" -—-(_L-.‘-)-. 4
% b % h 2 4

-\

' | o [}
art (D)) = Jde J1=g x> dx = _1_‘_ 1‘_"}’,
. )

’ x*

acea \D) = Osea ) rore (D) = L“+% -



@ Lim creda Ny de f) = Ix14 1y) Y = -y
'f:l,-)k

s Grahwar Ixl41y) =
u D= jun/ogyeh, Fotxeny Y

X“A
s D=l [-44yco -y ¢ x& yiu 3
/*ys'o'ﬂ
L]

L, 4-v
N"A(D.) = J j ax J~1 = J ~(l.-y)-(\,,|.,)‘l\| = %Y—Yz} = 46
° Ty ?

( \ \*‘jz\(““

o Y+4 i °
Y= -%-Y asea (7,) = J\ I dx dy = J 2y+§ dy = Yy [ = o ‘b-3>~)= b
24 by \' -4 N ( e

o (D)= are (P} +are ()= |bxlo=32

‘*5\\@\1\&0 2 2 Geheor ~epian wdi‘y\ﬂr'-":'\ , expr mbgvol wiirtiends  odaan mtx&uo\'/\

2

ax
@ S 9 J ‘\rh'"')aﬂ - rgpran Hps A (x const )
4

x

D= ’Lkn.n)/ lexe , xsysu‘S
UIO)I.PMMJ&

’
wverd ¢ ordun \vﬁv voLoMm

D= du/ 049 ¢, -exed

\1]
4 =g y,.z,-.,\slT j' S Fum9x 3y
e o :

O) J“du Je%u.»)JA Da{wt)/1gysr, 0 exse’y o / ;

D= ¢




* %‘&3 hallar cenhs  dL mono

qg.&#.w ?lou,o ?\mw\
S Do wunaado rexen
L?hm p'am T Ixlea , ogcyen A
L /7777
Vensided = S )= «\y) 00 €& kW) ' -
- J =T )
> Hallor  mose  dstol A hd |
" g . ’ \ \
j jok\Y\.d\' dx = ['(E‘%’ )q\:\-&% dx = 5;-‘2 %+_l::=_|<

L]

]

] )
KAyl da 4‘1 - [ \k\‘lli(‘ )‘1 = ['Lk\w|+k'vl)31‘ Ky* '4 =k

S Haer ade de mma = (X, ch)

Y., = L"‘[. X:K\YH dydx = S:golmx dy dx = I' (__}:x

|

|

S'K:K Y*dy dx = }\ S\‘Y‘JVJ:H &\:(‘g ‘:)JX. —éi:h: _% '

YCI'\ =

|~

/el

— prafico ?lqw Y\hm
* E,Jeruuo 3  (rehaces)

) L A (4]
Ly $6ud = ki Vi 1/A/771 .
Ploca plarn  ixics  ogyed | i i
— ’

-1 ¢ x<1
mora.  placa plana

4 ] \ (] 4
mom = IJ‘ j Iy dy = de Kkm"‘l = J (emxty ')JX = J Kix) dx

° -\ °

CEL) L) (o)

Hallae cenhe de masa

! ' °

) ’
A = ':Z Idx [ k\xdy = f XX 8K = J\‘,Hx " J XA = K-L’
-\ L) -\

]

° >
. e

*
* -c) (3

th= o, %)

(%5 ¥¢)

9

° -
~~—_
"
—
o
\
—
\

.rl S
S—"
~——
+
—
.r\ -

\

o
i N4
(1]

b~

’
= jK-x dx + Ikx dx
= °



)

* Eiecuwo Y4 . Hallossx mosra  ge ?low pana

> Dajw eamwodo —gratieo
-~ \—'x‘;\’
\—.Pk“”‘: \x\syﬁb (",p’—‘

- diasded  Sle)= e 1Y |
D={U.\1)/ 0Ly 42, -yexey 1

x-\ sv X2

H-l\ = {
S Hallar mosa. ol / - 4 d<o

2. \Y 2 /
j\ dy S&v) dx = X dy K\x-1| dx
)

.‘.\’ Sy

\ Y

Yk\x-.|dx= (dex»f S"'Jx) z[(x-g}’),f({:_x
U] [(5)-(£-)]]

=k [y L)+ (£-v+2)]
e[ y* 1]

2 v 2 > 2
J -\ J - ™ = - = 14
Sc ) X k\x-1| ax Kl\o Y %! dt, ‘(_%_4.7)/0 k\%_‘, 2,) k 3

-y

)]

N

65“ ’\A L&d,o e &,w‘t

ot IX-11 & wfduds endoncen x=1l = %
|

X- X2\

-X si %<\



*fjexcicﬁs - Col oot dansdod wmedio . = ";:’::*"\‘* . 8»-?_.00 Plaw p\am

L P‘M‘A dufacke. - D<cye 4 -%x*

L $Gu)= ki, k>s

3 O¥suwon

- la regw D= et/ ocye iy se parole dwidhr

ta d= (ts\ow\ D, 19, \8,»144. +olen g

D= D+D = 2D =ap, . fx\s\m?\\m. ge  Area D) = 2. Area ®)

¥y mora (D) = 2. mosal (D)

> S beer D,
D, = {v.-na\k‘/osxsﬂ- [N ogy:-,\lh-x"-k — 1(&.\1)/ oeyed , 0¢ x> &lb-y*
Dy = Jr=cfx®) | o¢r22 , 040X
\'=M(°)

D Halloe Sreon Totod

=, . i
drea ®) = sz dy X = J (y \G:")Jx = J\ o-x= Jx . J \l(ux)(x-x) dx ?
° 0 0 b 0 )
z 3 3 X
ama.)=j rr.m,, j‘(_(,\)aj 2 b= i
0 ° ° 2 1o o °

dreototod = AWB)=24A10)= au

¥ .2

* Hallor mane. totol

R % .2
m»a(b,) = J X Kixidy Ix - J J K|lrws®)| ¢ dr do = \"Xk(“c‘s@h dc de
() ° ° 0 0

°
L 2 3 1
> z
= (r_“ c-“°‘>L°'\| o - k§ ws® der= -k .8 send = K8 wale) |2 = k&
A o 3 3 o 3 ° 3
mosa doted = 2- mana (D) = u._;

dunsuied oM = m-\d—/mm-k-\- = ek /2,11 = 8«
3 3N



* Geruuo F o \decpecar gé&\mmw‘b wgn'w Y colabe w‘b.g.olm

(] L]
@ J Ju&:dv cepsn D=ieNeR lylexgl |, Hgys 1'%

=

fa
- a»érha \‘og;a'v\ > S 2% dx dv‘ = I (x' ’ )ij = 1-y? J~1
-\ w\ -\ w -\
= Y—_g\ - (A-%)_,(—l-
’t = 2 _ K_?. _ &
3 3/ 3
PRSI ES o
@ J j x dy dx fegidn D = JUMER®[2£ X2 A Vax>¢ y ¢ h-x’_}
2N L sné-?\w rusm'»\ D) 2
2 L™ - g \'bgra"\ enhe
IR J T Lo /7 ey
2 {op Yot X ?att\\oa\k
T "\"'f)' x> d < r/\ >
-2 a
X = h-x*
2 J/v: -2 obx
- \Y [\ -x‘) »l ]xﬁx , xXdx = ng
-A‘ 2 b >
R AR TR R R
= = s 2 3
= _.L- + _E—-: /&: + L‘z e 2
:. > = 0 . 2.(b- 4) ]+ o2, °
=" T ?
@ Y'j‘e*téi sn D =1UMER | 0y 2 x4
o Ty J\1 regn ' rEta yax=
‘aroL
-98769-00 tegidn D J' j e dxdy
Y \.O/Y—Y?J tambiac  orden
D=3WmM)/ oexen, oﬁy{.—,’\l z X®  dus axda
1 d , 5 / {(3:\2
) '4 * J J e'“ d\' dA = J\ ( I = j ex‘xéx = (_2:‘
£y o o 2

ekie [efd o - el &
2 2 2



(\An\no\ de vqubb\ |v<k.“>mhl\ do‘oh/\

J] 'F(X.‘]) dx A\1 = ISD‘ {(fh"‘ “S("IV). #,JV
* fq:tctua 9. Codaler o4 ldeavo-\m wn TL °

@ bexdxd\' , D=l dexty ey, xzo,yzx3

D X=V X+y=/\—v+\/=/0\
1-% Ly & 4 SNe—N
L" sfhea Wz’\ > )’: -v = X+y
8 ‘-% L. (AMb\O dl— VD(\Qb\ﬁA (7(,'1) - (V,ﬂ-v) L /( /‘

L‘hnns-fwmr ﬂ@lw’l\ » J tanst UM.O*(

—> Ay Lh —» Acmch

%

// \ D“‘={tﬁ,naa‘/ Aspth pev :-AS

_| ~» X20 —> v>o0 £
[ N\ 4

o YZ2X — /—vzv—-/«zz.v

(. Halloe \‘qwbtqp \3 (/.,v\
- Colandor \w\*v.gn.l

\S] $om da('.)~1 = jj ‘F‘/u.') \'S\,‘.v)‘ d/u dv
D o

)

y h
A -
1 °

) Rl e

)

M b 4
- P da - i N S 1
J/‘ j'*c& M= A= ‘% 24§

@ SS e’b/—a\/(-»w)’)dm;\1 xryez. x20, y=zo
D

L, Hallar fvans formausa Waod Lv Halloe  Avonsformacsa ol ®

/.,: Xy p-v= y - m+y$z—»/4_c_z * Y>>0 — /«.-vzo-o/uzv
v=X IA—2,V= -
* X20— V20 0LV 0oLl Mms2
> Jawchione | 34,0 = o A l ,"I - A 04V eme
e
— teladar \v\*e@mi
2,y -2V, v 4-2v > 2\ A
) (¥Y-x) (x+v) M >
S 6 d)(d'1 = j J e ,«dVJjaz j j e J\I J/\: (#Z’CA o)‘d//l
v o O 0o 0
v J 2 2 4
N A4 A-av - # m = p / = -4
e.‘ “dv= je*’ %Jv= o cé“' J:‘.?& -te I e
- =2




@ XSD -y)Psen® (x+v) dxdy D: -fey-x<T , TeAry e3m

L- Hallar tronsformacdn Watod z Transformar ces\o‘n
{/u= X +Y {/q-zv-. y-x “UeY-xeT —» T -2V €T -T-pM 5V 204
-2 -2
v=X -v=Y TE Xy ¢ — S pesT —
/4 ¥y & 3a rr/ 37 /"ch<i;"ﬁ
o Hallar Sacobiano
. 2
\3(;""\| ‘4 -4‘ l: |-|,=_4 fhl)rvdto /t\,: x-y .
> Inteprac
wks 37 'B:.E
JJ (x-y)"su\"("*ﬂ In J‘1 = j [ (t.-a.v)‘sen‘g“_) dv J/«
D T -0
Fy
b
L- J g/«-zv)lsen"(/a) dv = St (,, v-2mV +\I
g_gn

[rmsmmimeirs o wpffss-shis o] g

@ ((ehw) “D -y)?sen* (x+Y) dxo\\1 D: -fey-x¢M , WeAry e3m
L Hallee Ianstsnawsa bneod L dcanshimac NS\Q’\»\
{/A._x-y i V_/Gy —“HeY-xeTN —» —G¢ peT
V= F AV-pp = [ < —n T & - < —
V-pz %ty We Xvy & 30 1 £av-m S0 "T_Et‘ v £ sﬂia
SefE i) e 1P | =11 =4
-t \
Lmlwlor wk.‘gro‘( e
jS (:(-\,)‘Scn’(x»h 3!41 = j J /q} ;(M{LV'/W) dv %
D - 3/
g b2

/~ j st (2] 4T )

/f:m~(zfv#l)Jv;/\f[zw(v#)w v,t‘)] dv
o f 4 m‘fv-A)o\n‘V,« y dv



hle
@ (cehoacer )

@ SSD -y)sent (x+\) dxdy D: -fey-x<TM , TeAryedn

L' Hallar tonsfornmacdn Watod = Fransformar ceg\o'n

pE=X=)  —> om= - * -feyY-xe® —» —1:5-/«511 — T ::/uz-ﬂ
v:’(*)’

V-po= 2Y —» Y= \‘/—.'f
/A‘PV:D‘—' X = Vig
z

c e vey3T

— ol unloc Jawoana , Iy\,"\ l =

— ol cular |n+bgr°ol

3 (T
w-y) Tdxdy = 2en® (WD 4+ dpdv ‘-13 sen(Mdv . w2 |7 =_“:
SSD % -Y)" Sta(xvey) S J j Pt (v z 3J (v X l )
T oW w

3
4 (ﬁgf\'m) - (-n’ ‘m) = 25 V)
3 Y 3

<«

n
s Gdudor j,&su:\v) dp = -.SL;?M‘(U)

f /J sen’(Vdpm = #’Sen‘( v)
3

3q 3T

v Colewlar ]\ (W dv = %v- sem (2v) \ . G%-m(bu))- (%- w\!zw))—_ L]
T 2
Y n

2 2

-t

R

V—_iz %Seqft-V)g ;"1— Suu‘l,l-")
2

S sea¥(M &y = I A-Cs@Vv) Jv - %]4-(@5{1,;) dv =

d- con(V)

@ Ig (xfy)sJ‘Jﬂ Dz fexvy th -2&¥-2y%£9
D

— Nollr TL —tansfornor tegisn D
%,«w&y AeReh — 42 ue b
v:x—z\’
TALx-a14 )| —-_2¢ ve
A= yyv
3 ) A
Y= AzY A WA R
3 3 -?' 3 3

4
3 - 4 3 ! :
J‘ID(X-\'\” dxd-.' = J: Jﬂs EJ\IJ,\ = éf M 4—(—.2,/'\3) J’\— = f/t’ J/1= _,&:/' = ""- %: 25S



=% Eimtuo 1O - Resolver Con  Coordtsodon polares

@ /im trando fadwo =3 | coabho origw

I (e,0) = (creosto), Tsenter ) = (%ls,®), yie.0))

0eT<e3d |, O0&%® <y
29
2q
EJ dﬁ(é*{: ] “ €. dy ‘J& j = 3 J"" le’l = an
o [’} L % °

@ ij \'1 dx 3\1 | Ds{b’.‘ﬂﬁ-l&’—/ 1 & otay? <6 y2 H"ls

-grihwo tepida D coorolL nowsla polaren
P
(el A= € cos(e)
Y=rsnl(o)
" = _r 3t
' » — D = {U‘CS)S(Q)'(SMLO))/4$\’E'1,‘150'2 . 1
IX‘ & Jx3\1 = H\ (fsa\(v))z .C. dede
D HK -
‘[ (rse-\uﬂ\"r. I de = “'_“,.s sen*(0) dor -._3;2.’ \ﬁ+4):1_»:_sq+z_§_s
le $
A
z

4 4
\c Su\kb));\" de = smle) j c3de

0
.
3
“.r

5
2
—
-}
~—~

%5 st

i swtlo)de - %e-{w(w)“,(3%_%:«»\(5_:))-(%-%sm(!;:)
e &
ﬁ

\.ﬂTi 4~
fw.\‘(,o') do = J4—cm(z.e) oy o _Lj l-wsiaNde = Ao - ALanae)
I % < 4
@ JS 2aadxdy, D= lmaf tarele . x+y20%
D
] X= Cwos (o)
rofwo D toordeaaden Volsru {\':(Seﬁ(ﬂ 1©29
- Tanforwe D o cved pleres
/&, Xaytlb — Ceostrsemt) €lb — Teb n perch
\/‘l ANY20 = €O +Tsomld) S r\cos(o‘s-rwllﬂ) >0
y=-4
Cos(D+rsm(B) 2> _—» 4 = -Senle)
o (e
42 - He) - HpEd=-) «_‘:5&:%’3
3 a4 -
S =,y 32 o
zxd&&«l = :,j s cosofde de -a,j (s | dva P_‘J\mm dv = [3% [S«M I_l_t[ ’{'— sulx)l
-4 9 -1 3 o 3 3
% - -4 5



@ “ xy dx&, b=l(x.vntm‘/ (x-0*s y* ¢4 y2 o}
D —_—

cenha = (¢,9)
C = a2
Griho D
T - ood poleran
A=l = €, cos\®) —= A= Ccosl®) +\ \ dowal;. >0
y = C.3en®)

o Aonstormoar D a oo ?M

- T4y el > crwluasute) Lh— 0 (42

i \13_0 — Tsen®d >0 —» 0 £9<T

“D xy dxdy - Jﬂj;z[&osw)-\-\][fm\b‘)]'rér de = lb

3

2 w

3 cos(® camld) + FSus) dr = J\ 2 s (a9) +_§_ smle) dor = _‘%

\‘lQrms«-\)(vmkﬂ{dc - J

) o
2

= __L“ coslsvemls) + ﬁ s (o)
4 3

= 2su(28) + 3 sen(e)
A Y

A )

q
J 2sml28) + 8 sule) 95 = -cas(20) - § cosl®) | = (- A -E(-i))- (—4-'->= 148 4| +8 L6
3 2 ° 3 3 3 373

© { g 7 ddy Dcionbe (odie Rcen adilo) Y DEPIE PRICPY Sl
D

< eordaiodon polertn L Cesacnbir mkcml
= (woslen , YeER 20 ]l Q.x “‘-dxAV = J\X e(‘( dcde
04D &an D *
Y= (senld 2 R o R
N g r 3
= J j e’ . drde = j (i )der
Gy = oMl s ®)= ¢ o ‘2 o

° M)
-2 2 )
° L (en - ax) - v (1)

1}

'a—



@ H % dxdy D: 0&Yyex X4yez
b :
Yansommesr ©
xmih,o D3 X= reos (@) -
T y= r3ealy) OLYex— g rsamld) ¢ Fuost®)
N — A2 3enle) € cos(e) =y < |
\ Cs V4 3®) & 2 P XA {'
\y=1'>\ - Flmteltwm®) e ., g U <2
(u) (©)+5l0) )
I (r,v):r
3

z
>\ )+ua(®)

s
Y
X\a
< (wm«tml\)‘"iﬁ -
Tt et (o)

-
Cesr(0)+vsud o J

[} (‘%.'n"ko)

J

ey
coon @)

S

z

f‘ o\0)+m(®) ‘%
c
S j\ Cem(0)+vsmd o J _ -‘L‘\'%'b'\
2 ° cin>1o) ’
” L dxdy D: x2o0, x+4 £2, y2X
P (x+V)
A= cwos ()
Grdo )( \ = rsem (€)
\’\\
| \ ®Y=2
1 e
S 4 zj 4 de
1 = ——— Ny T \0 -
Gte) () + Tsen®)
u [\]
q 4 =4

-
2
4

-
-

=
2 4 4
S =
cole) + m9'> ? () 15 (20) 4+ Sl
L )

s\d

s o>v)+um(®)

-

aezkj
jn

Camn(8)+vsun® o (o
cin*10)

I
I'
s e)/.

[ 3
CO+vw

a
*(®)
°

1 de=2
)

e\r: Carv+rsm ¢
e ——

b S
st (D)

wn(®)

-
—

2?(%)-1%(»: 2

r=o ’)

cn(e) 2z ©

p tromslona fepion D

X200 —» oS (S 2 o —/’/'
L5
x.\.\'sl—O cCcon (™ k\’ml\'ﬂ L2 — © iw(ﬂi—@l“)

N2 X — € sem(S) 2 remn (o)

I
*'%w'\ 2| —» &2 4
I(e,0) =
T :;lﬂ“"“)
t lo
Con (N +senle)
T3
do_ 4 de
4+2e)



\Sls/ma.s\

* Eleruuo A Rudlvir ton comme  de nod Pro?u_s‘h

@ ora®, D= {GMER [ i+ ivie2) | ) = (/‘-"7_"-, /"—a_")
3 Grofee D Reesenloe ©
IxXI+1y] ¢2

7(+‘[ £ 2 S\ *20,y20

\ | A LA b juae

xX-4 ¢ 3 X200, VLo
-xX-4 ¢ & st X¢o , y¢o
Troasforer D o D*
X*y4 2 —> /‘-W_J'Lfﬁl—- /\_‘,L X-y£2 — ptv - V 22 _, Vo
2 A
4-\‘151 — -V eV e 2— V2-2 “A-Y L2 > -p-V —paV it >-2
2= I 1 ——L—& <« — A é
24 pc2 —2¢4ved
£ 4 ~
R P R e Y
z = 4 4 2 g
_JL_:]_;




Ol \119

Franstor mausa \imM
Jo= X o i x=V
v= % \’=/\,—v

Hallar Lim o m-l'c@lwa'v\

At xrqes — 4fmel

A =20—wv2o

Y20 — pm-V20—-vipm

G’MA(D) = JJ e”w dx&w IX €}‘|Sy.,v)| J/Au\v
) X

Y / Y p
S jcﬁo\v J/\,s— J (Q,‘-V . J =
|

quo\atovo.

IS | = \ °

b

l
1 ° ﬂ‘-,\—o d._—,l
b’: eﬁ_. b:ch
@ acea \D) D= 1:-\._\[_‘_ L\ , Q,% E,lk* —_—> D e d‘Pw
b‘
@Odehw ?ow
A= Qv oes\e) I3 (c,e)\ = Qws(e) — Afsem(®)

y = b Csenle) bim(®) becosl®)

Hollne Uit Mognw\'n

_ﬁ:.-k l:— « A = rl\fw'"’)] & [Lrsu\w\] c\ —
[\g b o N

Q,—\ Aeda \a e,\vne.

are (D) = J\ Jabr.dvﬂvs X(QM,‘)J‘.' ]1«
> 3 ° e

Y
0

rc.as(e')-\—r swt(o) £\

Cr (Lon?e ~smtor) &) ._-‘r < ’

&39’-;

o oo - (- abesw? )= abc (it wnt)

O<re)

B

abT



xKey b, x21 y<i
— rgion D —  Hansfsemacon - |owbiono
ai
/ { A= Vé«. 3-},,,\,), '7\’. ,‘4: ‘__,_w"_{--_\:_’),_l’—
y= v‘/,, :‘,": L1 ro > »
— Hallar  Umita o(uvvﬁ.encm’/\
x*eyebx* —

E S
X2| —m Y

P

Azl.——pV3/"

/«.‘.vs3r;-
Y 9= v 29— Wleslg
M
Al A e
15mLh
L P 9
CIxdy - P dvde = | a1 2 M) 2 <[ 2hiv)-2)-[-2
Iwone [T [ doae] o [2)
1 Mm
3'1-/:\ 3\'; = J-l‘\.l.‘l)—3
e 2| - e 4 4.
o '“'; 2’/" ad 2/4," A’r/‘l,' 1,/« 2
4
* Yuouo 12 J Jirdt = + onha
(. Hobler S} FOyr) dady  sicch D: xAh ¢k
]
- D adrube do 2 Cosd poleren kic.0)
a {' A= Tewosle) l‘s (r,v)\-r‘
ysrswte)
— -

Avrs e 9] T Crsemte)} = @ leov « o) =cF

© tcreh
as b av 2
XS -f—b@-ﬂ{t—‘) ‘\xa\ﬂ = J jF(rl)c BP Aef:j _;TAQ; E‘;v =T
D o, A >
L b
j )« dc -%L fwdt = £
°
r=¢*
dt= arde

dt - ¢
F



