
Announcements
.

I ) Last exam Thursday

after Thanksgiving



Exampiel :( # 25
,

15.4 )

Find the volume above

z= MEP and below

X2+y2 +2-2=1
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purple circle =

fentseisnatifon



Inside Purple Circle
.

In polar coordinates ,

0<-0 < 2T

o er < µ

To find upper bound
,

write

the equation of the [ one

in polar coordinates .



Xtrcoso ,y=rs÷
z= rdcossot rsnsiio

÷( cos 'o tsiio )

x.

÷2-r (assuming
o )

z =r , always get a

45-45 - 90 triangle



¥zsinenyaiousnotspnere

z=r ,
so by

Pythagorean Theorem ,

2r:'
=to

2



Region of Integration
.

.

oo÷e#

Compute
do not

§"§÷ Cspnere .
andEF's's



Equation of sphere in

polar coordinates :

zstxsty '

= I

Z 't rdcoiotrhsiio = I

z3+r4 cosiotsii
= I

z2+r2= /

z=±Fn
Only top part of sphere ,

so

z=i#



Volume :

§
"

§TFe - r ) rdrdo

=§ncra . mar ?§iao

= " ( Fared
=stf±RIjlo↳

3W
Substitution ,

u=
1 - r2



at f¥RIs lots

= 2T ' ( fats - Ts ) + t )

=2t(§€> or



Exampled : ( # 53
,

15.3 )

§§dsYn
,

gisksrxidxdy
Change bounds of integration .

Draw the region

o E y ± I

arcsinly ) { × E Tyz



o E y ± I
×=Tya

arcsinly ) { × E Tyz

Pio:*:
2

Xtarcsinly ) €7 y=sin( × )



We can also describe the

region as

o Exe 72

0 { y < Sin ( x )

Integrate :

§
"

§
" "

ask Ftxidsdx

= "§as*F**§"Ya
,
)a×



= "§as*F#f§"' as
)a×

= §3sin(×)usHFtkd×

u= 1+656 )

du = -2 ( oskdsinlxldx

New bounds 0=2 to 0=1



=

-s§:
- ts § rudu

=¥¥31,2=w;#



Transformations of Euclidean Space
.

( section 15.10 )

Going some way to explain

the ' '
r

"
in polar coordinate

change of variables



Examine

: Define

T : lR2 1123
,

TC x ,y)= ( 2x,2y )

Let Ri [ 0,1 ] x[ 0,1 ]
,

f( x ,y ) =3
.



( ¥0 .

S f ( zx ,2y)dA

R

:( x
, g) da

TCR )

TCR ) = [ 0,3×[0/2]



§ f(2x,2y)dA

=§§ 3 dxds

= 3 § ldx . § Ids

= �3�



S f( × , ] )dA

÷
- § § 3 dxdy

2 2

=  3 S Idx S ldy:
Dt 3 !

The integrals don't match ,

we have a problem !



Transformations from IR
"

tol÷
A transformation from

N to IR
"

is a function

T : N IR ? we

Can write T as

Tkx , ,xa,x ] ,
. .

. ,xn ) )

= ( f ( xi ,
.

. . ,xnl ,
falxi ,

. . . ,×nh. .

. )

fm( x , , .
. ,Xn ) )



where

fi:112¥
for all 1 Eicm .

So for T : 1122-71122
,

TC × ,y)=(2x)2y )
,

flx ,y1=2x

£( x ,y)=2y



Example 4
-

: Again , let

T( × ,y ) = ( 2×,2y ) .

Let R= [0/1]×[0/27]

Shi in(2xty)dA

T :
4 Ssin

( 4×+2 y ) da

R



§ sin (

4×+2
y ) DA

= §(§"sinluxtas ) dy ) dx

= § takas ) los

"

)d×

= zt § ¢os ( ux ) - cos
(4×+471) dx

= 's ( sinful . intuuxtuittjb
'



's (
sina.si#hHjf=f(sin(u).sin(utu@



TCR )=[92Tx[ 0,47 ]

§µsin(2x+s)dy)dx

=§( - coslaxtuiloh
" ) dx

= § ( ( os(2x) - Cos ( 2×1471 )dx

= ( sintzx)
- singlet))/p



= ( sidzx)
- sin2x¥))/p

=T(sin(4)-sin(4+4T)€

§ sin ( 4x+2HdA✓



In general

÷22 1,23

T( × ,yl= ( g ( x , yl ,
h ( x , y ) )

HitmanEEE÷÷D
Let R be a region in

1123
,

f
,

9£
, ¥ ,

ofx Potty continuous on R
.



If T is

often
on

R and JFO on R
,

§µflxn)dA=fIHxnDH§1€


