
 

egI Convert integrals between Cartesianand Polar coordinates

Cas Ff J Painocesodrdo
b S ydydx

0

Sod lfEfolr3sinoosodrdoTY5tF
fE fjr2siuoca.orgpgd

Eo H 0 0

Region Of REI Off 5

topsinoosedrdo sinocoo rdrdow

I fix
Xy dydx

a f JoFExydxdy
b
s ydydx y zxFx

I i

fFydy dx Eia I
r oso

I 1

Regia is lEXE2 OE YESH see

The curve X 1 OCOEE

rose I r see



The curve y ME

rsiso Q ro.TO
I

y zroso check

t 2600

Hence Si ydydx
2Osf Y

5ft since rdr do

got faffoorsino drdo

efl4i Find area enclosed by F 4m20
0 4

Remache r is not really rt ofthearea
a function of 0 it should o_O

be regarded as a levelset

G there is nosolution when
so a 3 a

5 so s 7

Cii in term of CW coordinates

FMy 4755 40253 0 Check

whichhas a critical point at too FF 0 8



on the level set Onecannot apply ImplicitFunction
Theorem

M
attee criticalpoint 0,0 eaterfamenedetail

By the symmetry

Area_45ft J 1 rdr do

85 ceszo do 4 check

et Integrate fixy y g
over theregion R bounded

between
r Hose cardiod
y L

GIE
and outside the aide Kt

M
60

SI Intersections
I 0 0

It Ces0 1 i

us 0 0
o

O Iz 1kt

O EEE E choice

S fcxysdA Yf rdrdo

2 check



egI i let E Fey be a function defined on

R DCxy xkyka
The graph of Z is the upper hemisphere 5 5 5

of radius a Find the
f

average height of the a

hemisphere

Sold Average height Arteaga f 2DA

21T a

Star rdr doO O

Zay check

egI Improper integral

Find e Rdx
I

X o X

Sole Consider f e 5dA
R2

fusionSS e 5 da
s to

txtyep



feigns 5 If e ardrdonteusextrarhelps
in calculating tee

gtfoTill e f integral

IT

Ontheotherhand k

e KANDA
K

ftp.fkkf.IE 5dxdb

FEE e HIE dy

E exdxxs.ie5g

FEE ftp.exdx

e dxj
i e dx ITT

Caution we are calculations e 5dA in two different

limiting processes Why are theyequal



Answer e Bo and



Triple Integrals

k 5 let fixy z be a function defined on a closedand
bounded rectangular box

D Ea Dx Ic d x r s

Then the triple integral off over the box B is

fix y dVypfffofflxk.dk E Ok

if this exists

where 4 P P XRexB is a subdivision of B into
sub rectangular boxes by partitions Pi R B

of EaBI Te d and Er s respectively And

11PM Max IlRH HRH 111311

dis KkYaza is an arbitrary point in a sub rectangular

box Bk g Bk
i i n Zk

XkYu th DXk ayk

ai's OVE VollBk oxaoykota



ThmI Fubini's TheoremforTripleIntegrals 1stfam

If faith is continuous infact absolutely integrable is sufficient

on B Tab XTC d x4,51 then

fixy dV I fix y dx dy de

Note Interchanging theorderofthe coordinates we alsohave

SSffixy DV S S Sadfans dydxde
in anyorder of DX dy

de

Deff Triple integral over a general region DC
1133

let fixy be a function on a closed and bounded region

D C 1133 Then

fixyAdv EI Fix y du

where B is a closed and bounded rectangularboxcontaining13

and
FAy 4 965 if 14473 ED

if AS CBID

Note As in double integral this definition is well defined



Special types of closedand boundedregion DC IRS

d D I f Cxy ER U EZE 421497
auxin

u fwy u Uz 1
I l
li x ie D Kxiff XF CR2

J I jI b lI v sysrzasz XV E Vz G Vz E lucky
3 D 4414,7 F CRz WCyf EXE way

W E Wz W Wz

where R i i 4,33 are closedandbounded plane regions

and Ul U2 G h W we are continuous Wrt the

corresponding variables

ThmI Fubini's 1hm forTripleintegrals strongfam
let this be a continuous absolutterable function
on D If D is of type d as above then

xd dv I fix y dz dxdg

Seinilarly fortypes and



Note Particularly we have using Fubainsfa doableintegrals

D it AE XEb g EYE92W
U Hey Ez E Udx y

i.e Ri is of type as ai double integrals then

Sexy du xis dzdydx

Similarly for other types

Prof The propositions I 4 for double integrals also
hold fatripleintegrals over closed and

bonded

region in 1133

Gotti Volume of thebounded region D in the 1stoctant
enclosed by the plane 6 241 7 12

2

Seen D is of specialtype
a co

Of't E12 6 2y

12 Cox ay
HIDER a

a
96,0

Oexez 0EYE6 H a

y
sg

OE Z E 12 6 29 6 29 12
390 ayy y 6 3X

roll D e du



Job J de dy dx

24 check


