



































































































































4g925
fixy z uxzyztz.es if XYZ 0,00

0 if XYZ 0,00

Intact is continuous but it issufficient to know f

is continuous except at the origin 10,00

let D unit ball centered atrigin intersectingwith

the 1st octant

Findthe average of f overD
Sohn D can be represented

in spherical coordinates

1044
104KO Q E

And fix y 2 X 92
1 2 92 2

114,7 0,0 0
g

psing f 0 as p 0 fisctsato

Hence tx.si v IIsie fiffIt
J paddydodo






































































































































I side Pdp

I check

VolD Vol unitball f 45 I

Averageof f over D help tix9 2 dV

eg26 Improper integrals

Let flxy Z 249222 62
both unbanded asp 0

g XY Z 4 2 22 3

over unit ball B p0,0 0 p I
E 1

i Does ftp.fffefxy z dv exist
where BE p0,0 O p e

Iii Does ftp.fffegcxy z dv exist






































































































































Answer 2T I 1

Ii ftp.YHM dV lfofffef p'sinpdpdpdo

Go Shindo Sids

8 4TH El 4T

Hit
ftp 9A.zldv lfoffffs.psinpdpdpdo

Leo 4T Sdf Go4Th
Doesn'texist

Terminology f issaidto be integrable over B
inthesenseof improper integral

9 is said to be non integrable over B

Question determine all β o such that

f β is integrable over BCIR

Similar question in 1R determine all β 0 such that

f Ip is integrable in r ISC1R

even in IR β



Application ofMultiple Integrals Thomas Calculus 515.6

In applications we often use the following

In 2 dim Let R be aregion in 1R with density days

Firstmoment aboutyaxis My dexy da

First moment about x axis Mx yocx.SIdA

Mass M Ex g dA

Center ofMass Centroid

x y 79

In 3 din D solid region in 1R withdensity 81 9,7
First moment

about yz plane Myz 0 1 z dv

about Z plane Mxz f you y z du
about xy plane Mxy S zocxy z du

Mass M S SIXY Z dV

CenterofMass Centroid x y Z MY ME MY



In 2 din R region in R with density ocx.gs

Momentsof inertia

about x axis Ix 4251 197dA

about y axis Iy S x ox g dA

about line L IL S rexys OCXY dA

where r X y distancebetween X Y and L

about the origin 10 11 4 you y dA

In 3 dim D solid region in1R with density 81 9,2
Moments of Inertia

around x axis I f y
E Sexy 7 dv

around y axis Iy XYZ 8CXYzdV

around z axis Iz x y CX y z du

around Line L IL S rex y z Sexy du

where P x y Z distancebetween x y Z and L



eg27 Consider D r 7y z R
a

OSTER
D

with density 044,7 8

constantdensityfunction i e uniform mass
r R

Express Iz in term of m Mass of D r and R

Solu I _At 1492 Rxyz dV

8 x y dV of f Ipsing paintdpd do

8 2H Sosñpdp Sfpdp

I 25 85 5 check

m Mass Rxy z dv 8S dv 8VollD

8 451m r

Iz 258ft

Observation Two limiting cases

i r o i.e the whole solid ball Iz f R



i r R ie a hollow spheremade of

infinitesimally thin sheet

Iz life of_12 21 55 check

i Iz R

Moment of inertia of the hollow sphere
moment ofinertia of the solid ball

assuming the same uniform mass m


