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GuntiDrun

Es &&
E D

3 (r, 4) = 9) cay-rsn,
= Idet3y(el) = r

=()f(x, x)dxdy = () + (way, renY)drdy
E=G(D) 13



Coordonnes spheriques
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Brand
= I

calraicalint
A
# X

G (r
,
P
, 4) Sinising rossing ~ sinGcY(

ac
- reinze 0

(
↑

Idet Jaraul = resind
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T

-

Y

t
U gu

S -((,W)ER : 12 +2+2 1) = TH = (0 = /det3n)= abS
Troo = TH(G) Jo => /ht Incl = (derical Idet]al = aberant

It i I &atin t

=> F = Sd(dabrd =abddddra
~

T (sphire solide de rayon 1)



Coordonnees cylindriques
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3G(
,
4
,
z)

= (ay-r00 1

= det JE(ry
,
z)

= 1 · /4-romy
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B

=> en coordonnes cytidriques : < Sphere de rayon a et centre (0,0, a)

&
r = + z

=
- 2za +a =ah

S
rz + (z -a)= ah

r2 = z2
=>
r = z ,

zz0 3
lecone #r = - z

,
z10r=zx0

qui contient (0.0,a)
L'intersection : ~ =z = dans lequation de la ephire :

r2 + (r-a) = az = +- + r2 - 2ra +at = az
=> 2r2 - 2ra = 0 => (r(r - a) = 0 = r= a =z

=> cerde de rayon a
dans leplan z = a

V = [Esphire solide de rayon a) + / cone v = z coupepar oczca]
II

= Ea
Ja



Le volume da cone : [01z9 , 0(Y > 25
, Ocr(z) Z
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2 az C

= Jadzdr =2)
C ..

-IdetJal
= 55 23/a = -3

& = Vsphire +Vine = E3 + Ea3 = Ta3

Exercice : Calculer le volume deE sphere H =
x+Y+(2-al& zza

en coordonnes cylindriques GU)= [TrY, z) : 01412i , Ocra , acz cat]
r + (z-a) =at z = a+

2π a att C

phire = (de/drrdz = Indrlat=
=
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Geometric du changement de. variables
·

·



Question 21(6) : Quel est l'objetgeometrique dont le volume -360-

est donne par l'integrale Z 2R
intersection de deuxA

.Sad cylindres
D

&
~ Y

D = ( - R(XR ,

--Y &
E= G(x, y)ED

,

-Yy] X

Encordoncylindrique : E=R-
2π R 2π R

2(dy(drrdz = 2 dd =2dydr =
25 R 2π 2π

=

-Say Smer)dy =-kill) dy
2

=_dy =-=



Ex
. Sjedxdydz E = ((x ,y , z) + IR3 : x*+ z324

,

-LE cy(E2) 3
-36

z = rainY(
E

S
X = rcl

↓

Cylindrique . 1Jc =r

-

y = Y

E = [ (r .
4
, y) : 02y < 25

,
0crc2

,
-r(y < +2)

r2

San(dredy =r
Idet]/

2

-er(d =22
-read()
+ Zer = (e"- 1) +Ye+2

2
- 2π = Tl"+ G+

2

- 3π

X * * Fin du cours -
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Revisions : Integrale -362-

(1)Garcin) dxdy
on D = <( ,Y) +R : x20, y = 0, 1 =x+yz9)

=polaives D = ((r. 4) : - EC410
, 113]

3

->darcsm(dr. /
==



Integrale
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(2) ()) z2dxdyda V = ((x ,y, z) : x ( y , x+ y 24 ,
02z Z

V Cylindriques : xy , x+y
*
>4

V = ((r. % . z): , 0Crc2
, ocES

IIII"
X

T
↳ 2 F

SS)Eddydz =de(dredz=V 0 Idet]

==



Integrale
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(3)Seinysex dydy D = G(x ,y)tr2 : - 12y + 1
, y=x = 1)

Il
-
X=y

C
YdySanycoxdx =dy (ny (ml-sn(y) .-

I

D = ((x , y)ER2: 0 < x<2 .

- Ex < ycrx]
1 I1 -

I

- ↓ u

Jaxsmyroxdy =Sax(((co-
~
j

f(x , y) = Sinyc)X
f(x ,

=y) = -sycox , Drymetique par y -- Y

= S) = 0
.



Question23tegrate
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D

⑧

⑧ D

=y x => C
= - y(1 - x =3 yyX-



Question 24 rate
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I

,

en cordonnces polaires

·
# ·
I'll

#
TsinY < 1

smy

F

Ocr< IMY>

y 21 - triangle !

xi


