
 

Applicationof Multiple Integrals Thomas calculus 15.6

In applications we often use the following

In 2 doin let R be aregion in 1132with density ocx.gs

Firstmoment about yaxis My xd y da

First momentabout X axis Mx yocx.gsDA

Mass M ax y DA

Center of Mass Centroid

ix 5 Mff Ff

In 3 dim D solidregion in
HPwith density axis t

Firstmoment

about yz plane
MyE xaxis dv

about x't plane Mxz youy du

about Xy plane oxy zaxisHdV

Mass M S axis DV

CenteofMas centroid hi 5 1M ME M 1



In 2 duh R region in RZwith density ocx.gs

Moments of inertia
about x axis I y axis DA

about y axis I y
Foix y DA

about line L IES rcx.yfocx.gsDA

where MX y distancebetween Xy and L

about the origin Io 475 ax y DA

In 3 doin D solidregion in
1133withdensity axis

Moments of Inertia

around x axis Ix Cy'tE sexy dv

around y axis Ig XIE okay DV

around E axis Iz city okay do

around Line L If sexy zingy du

where Mxy Z distancebetween Xy Z and L



egI7 Consider D rk Rey't EE R2 z

o s r s R
D

with density 044,73 8 s

constantdensityfunction ie unmifgm
R

l

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

Sole Iz II city's axis Adv

of city dv

of J S pino sinodpd4do

a a

of do Sotsinold 5794dg

8 Rs r's on

Mass on axis du du

or 454133 P check

II E EE I



Observation Two limiting cases i

yCi r o ie the whole solid ball Iz
2

R

I s r R ie a hollow spheremade of

infinitesimally thin sheet i

Iz Liege
2 755,1 If 53k check

Iz I

Moment of inertia of the hollow sphere

moment ofinertia of the solid ball

assuring the same uniform mass m



Changeof Variable Formula

Reviewof L variable gbaFfxsdx Fcb Fla

In Riemann sum sabtexsdxffffuitafnt.am

SabfGydx ffINdx
gb Lfloxt lengthotswbaiterral o

tasset we don'tcareaboutthedirection

If a b n
sameset

sabtcxsdxe fbfhsdx efytxsdxf.at
In summary

jabfcxsdx ffa.at
dxiifasb 1

9 b

Iag
DX if azb 11

faget tx x between aEbb

chaugeofrariablewitraeiablesafexsdx
fcdflxiudduft.dk

where was D Ucb



If o then D Ucb Ula C

i Sabfixidx affixed Ida

than I I die

If so then D Ucb Uca C

Sabtexidx S uDduJdu

texteddate du

Eggthus I du

EET HattHenie inRiemannsum

yIg fMdX Stx I du

interpreted as a set uiteoutdirection

ie Lxi x between Ced
CinchesiaeB



Back tomultiple integrals

Recalde Polar coordinates pad
D a lo
od

g f a r c

r ly rsaio
re

goer Axis

fRk
9AM nr.ae

ooh To 4Gr

ArealRDEoroO Area GIRD raroo

Area locked
Treat

t as Rr paint
J

ratio of area always o


