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Rappel :
55.
5

. Changement de variables dans une integrate multiple.

↑hm
.

Soit ECIR" un sous- ensemble (Ecompact) ; 4 :E-sIR" telle
que 4EC'(E)

et 4 : E - P(E)at bijective (Jp(n) est invertible FicE)
.

Soit f : D = FTE) -> R fonction continue.

Y
-

AlorsStd =f (4() IdetI(illd E
is
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Application : changement de variables polaires .

4 (r. 4) =[ ↓ : R
+

* (0
,
2)-> 12 S0]

·

r Y bijective

Ju(r: 4) = (ay-det = r(cosY+sin24) = v
Y

25
Y

Ear-IIIIIIIIIII
↑ Apply,a

e

O R r

Ex
.

1

'Trouver l'aire du secteur circulaire Saw danghe a et rayon R
S

Y

/4/1)/(I-
Ear

↑ R R

Agr = Staxdy =deteld=dr=



Si <= 25 => L'aire du disque de rayor. Rest
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AzR = ERP . 2 = TRE

Exercice : L'aire du disque de rayon 1 en cordonnees cartesiennes. -Y=N-x

D = ((x, y)t (R : x+ y - 1)
1 F I I

Aire = Jax(1dy = S2* dx = 4)* dx =
- 1 -Fx - I X = sint function paire ver un intervalle

↑
y =
-F-x

cymetrique
I #

= 4Srxdx = (changement de variable) =4entdemt = 4 costcostdt =
X =Ant

0 10 , 13 - [0, ]
Icost1 = cost eur /0, ] S

I

= 4Scotdt = 25 + c2t)d+ = 2 .t) + en2t)
*
= 2. + 0 =I

2ct-1 = cos2t Art
,
1 =.1= π.



·
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#MConclusion : changement de variablespolates .

GuntiDrun

Es *
E D 2

3 (r, 4) = 9) cay-rsn,
= (detJa(re)) = r => ((f(x, x)dxdy = () f(waY, renY) irdrdy

T

E= G"(D) Bo
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&
-

r2

En cordonnes polaires : r4 = ab (02cos2Y- -zenzy) = azo(2)
(= ) rz = a

+ (24 = 202420
↓ x30

cos2438-24
= > -40S415x10 -=Maa, -F

L'equation d'une boucle de la lemmiscate

y == = r= 0 ,
y = 0 = i= a

E =5-
,
Orcataz Fire



E =5-F
,
ocrcataz) /33
->la &
P(r

, 4) IIIIIIII

#ave

Grddy=drddri

ua Foste
-Ed = -a -tola-arcs24)+ tas =
d(a2- rz) = -2rdr

=-93+

S(1-ca24)= (1-cop4+sin24)23(y* 23 kiny13
-de



# #
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9772*3/sn4+ 593)dy = ja( + 7)- ta32(1249dy =

# -
fonctionpaire sur un intervale

--22 syntique

um-
TIFensydy = S(t-cs4)d(24) = 50334 -24

*
= 5)-E -5 + 1 =S

I

~
12

= 5+ (5 - 1) = 5-

1)=20



Ex
.

3 f(x,y = Xy ,

D = ((x+1) + y21
,% ny
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#Y+ 2rcosY + 1 + +sinY = 1 => r + 2rcsY 10
r > p

D IIIEI =sin4>0
,
cast10=YIT

=> [sing0
,
cost0 tany

Stany= = y=j ++k = π2YE
= E = ScYEi

,

Olrc-2aY ? ↓

E-ZY z
-2014

Sydxdy =jdeSricated=Grcoteny))
= 4 Yeezy

T t
IdetI

Fi

=-= 0=
cor-
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En coordonnes cartesiennes : nY

D = ((x+1) + y 21
,%

y
= = = (x + 12 + y = 1 =x+2x + 1 = 1=-
=> ( y=

y1
- (x+ 1) = -V(cyc(x surD,

=YFx zurDa

D = 6-2-3-FyUf, ]
S

F 8 #(x O
·

Sxydxdy =(dxxdydxxydy =(x
D -

O

= (t* x * - 2x2)dx =()()x *-x--

3
comme avant.



Coordonnes spheriques
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·

Brand
sindcol raiy-rsindain

#⑮ #X
G(r. 8, 4)

=

sid sing raising rsindcast A( cosi - ~sind O
S

↑

= (det] cre)) = It RSMPcY + resin& sin24 + recosUsin+Resin cs4) =
---

= /rosMind + resinc) = /simp) Oct

=> IdetJacriny)) = resind



#

·

2it it a

= SS) 1dxdydz =dude3(
, a) Idet]

-

Application : masse totale d'un objet solide

*



⑳
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= En cordonnes spheriques E = Socra
,OutT A

Z # a

M
=Sdxdyd =de resid =did.I -

Idet])

#

=(oid-1 dach . Ers)(oc-R)=
=(5)



Question 22 ((x,y) = 2x+3 y ,

D = S(xiYER : x 10
, /30 , 1 x+ /24]
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Alors Cf(x,xdxdy vaut

A
C.

O.



D = ((x,yeR" : x 10
, /30 , 1 < x+ Y24]
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f(x , y) = 2x + 3y
De

Y(f(x,xdxdy =
I

E polaire
llIh-

ProeY+BreinY)/mtldrdy = #

1

11/(II)

2

&

M

T

"Pray+ben4)d=SY+334)dy . Gridr =
2

= Remy-3cy)/
" Ersk = (2 +3) · 15 -5)=
#


