Triroduchtion Yo Yolar Coordinates

Tn Yolar Coordinates

Sofar tne region D could either be described by Covtesion coovdinates or Yoy funchions
of cartesian coovdinates. Somekimes a region is betrer deseribed in terms of polar
coordinates ke disks, ring, or vortions of disksand rings. For instance ¥ D is fne disk of
radius Z then D can be described by -2¢x¢2 and -fu-xTeyefux® OR 0¢0<2w and

0¢ve2, which set of integrals looks easier Yo solve:

SSDC(x,q)dM S'Jf?;r Pouyddydx = S.,“ s: Flreosd,vsindd-¢- dedd.

To convert from rec,\'onsu\ar Yo polar:
= Kyt
oL = ko (';'() (somehimes « is not enough)

To convert polar Yo vectongular
X=rcosO

VE rSind
dxdy = r-drd®
Examples:

1. Convert each of the following points into the given coordinate system.

(o) (3,-3) nto polar (o) (3,43") into polar

r-.-,lts\‘f(;s\' ={ig = 307
ol = L)
4 o= tan (V=5

r:J(s)'uJ;s;;'sJ'ni': 23

o\
= fon' (3)= o

LY (37, M) into vectomgular (d) (2, 7/ inko rectangulor.

(‘i‘l,’a) r_ \e

0

(2,%%/s)

x= T cos (/)= ﬁ'(%‘): 1 X= Zcoslq"‘lb)=2(*6‘/z)= -3
= Tsin i ) 1 \= 25in (Fy= 21-2)= -1




2. Corwert each of the following equations into fhe given coordinate system.

Y 2x-5%3= 1+ xy into polar (0} v=-8cosd into carresion
20 rcos8)-5lrcosBY’= It (rcosd)lvsingd) "= -Breosd
2vcosh -5¢3c080 = | + r*cosB sind Xtz B x

3. Find the volume of the upper portion of the hobbit house with height
hixy)= 40-2x ¥ 2y.
410
I§s hixy) dA= Sg: §;°(40-2rme+2(sin6 YerdvdB
280 e U0y -2¢*cosd ¥2¢%sind dr do ! |,
=ls 20r*- ¥ 00+ 5 1%sin® |o db Kitchen | Living

<+ 2000%- %k l105c0sB+E (10¥'sin® dB *hinding " 629

=3, 20107~ &107c0s0+ 3 [105'5ind dO ;h —
=210 Js 3-coso +sind do 1 0
=§(\o)’[ 30-5ind-cosb ]y D: 2] 106 %210, 0¢y£lI0-x* &
220V Br-0-1-1)-(0~0-(1)) OR £(r,0))1 Ocrel0,0¢0< W}
=30y (3]

=z20lo¥° T

Y.The density of a quarter of a disc of vadius 2m centered at the origin sitting in the

first quadrant is given by the funckion Flx,y)= 252 +v% Find the fotal wass of e
quorter disc.

Mass = SSz plx ) dA

«/
< ), 53' 7 2xt 42 dydx
—0 =5 ls (rcos?@+rt) rdBdr

2 S; S;:h r’co‘s'e +v* dodr
4‘& o 3 (zL1rcostzed)) ¥ o d?”dzr
{4 Lacdlerisinlo)) + POl dr

= ‘ | .
o _‘g‘_’\— irsig) r 2 -(0Ox ’qr’sivy&’ro)d(
=sl 3d
ol'-lf {
L Y

:3_‘—\’3‘—



Exit Ticket Double Integrals

ho(y), c <y <d}is

[fpena=[ [

Double Integrals The integral over a horizontally simple region D = {(x,y) | h1(y) < z

<

f(z,y) dedy

Find the integral [ [, 2z dA for the regions bounded by the following functions:

1. y=2a?+2, y =sin(z),

\VJ
s
14
s

r=-1, =2

verkically simple:

o=y’ +1, 2 =5, y=+2

vertica foils becouse
g.lX\ < 61\)0

2

D= § (1)) -14X€2

!
!

|
" 4-2 =(x l-z)
(xn)

+w;

sinbog y£X+23 —  horizonYally simple
2 oxl42 D= éb(‘l)\ 2¢Yy &2
S‘J sinb) 2’:" dx N f 2x dxdy | yiexs5s
X
=2 204 Vg 9% : Slz ¥ o o
z - dx ;
S_‘zx’c'-lx 2xSin\x ) ‘Sl 25 -(“'+2»47-+|)d\,
=%x"+2xz+2xco.s(x) ~2sinlx) |7_" =25y - $y- \, -y IEz
1088
3.y:x+2,y—(ac—|—2),az——1 x=1 4.:Ul5y —y—6, z=2y+4
verYicallysimple X = (4-3)(y+2)
D= ib‘l‘{“ °\‘X‘|
X‘\'Zc B (x+2) 3 1: — m-\-erczp\'s
eyt yiy-b = szy+Y
-|j_|_ 2)( ‘\ -10=0

3|=$*2

V= x¥2

-tsX T

———

i

'S z"l**z\l‘ X+2 dx
j zggxn\ Zx
-1

(x+2)

- x((xm’-l\
2.[ TN dx
uzx+2 du=\dx

¢ 2
¢
¢

= 21\' w d“

4.3
=2s‘3 u -Zt:‘-u’fz du

=20’ P21k du

St 3284 VURBWS \|-3~{

(§-5)§+2D) =0
\=-2,5

\norizonYolly simpie

D=ilxy)| -2¢y45
\|_be Z\]\'

S.Juw 2x dx dy
5 z +

S X L;'\' < dvy

=S., (2y#4"= [y -0) dly
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