
 

Cont'd

Sohn Intersections OE
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Choose OEEE I
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Shfixg da Iff f rdr do

2 check

egf let Z Jax's be a function defused on

R day Kyzar
Italy

The graph of Z is the capper

hemisphereof radius a Find the

average height of the hemisphere ja
Sohn Average height heap z da

Haz fare rdr do

29 check



egit Improper integral

Find Ee a
Sohn X G x

consider
Sféx'T'dA Also an improperintegral

guy pgé
g'd

egging étrdr do y to

fest l é check
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Ontheotherhand is

SheXY'dA k

y
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Asta 1Éé daddy

Eta Sfax 1té dy check

hinttéax

Lexx é'dx it



Caution we are calculating SIé dA in two different

limiting processes Why are theyequal

Hints ex's o and it
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Triple Integrals

Def5 let fixy z be a function defined on a closedand
bounded rectangular box

B Lab xTe d x Er S

Thenthe triple integral off over the box B is

fix yadv lpjoftxk.TK a Ok

Where Is P P XPaxB is a subdivision of B into

sub rectangular boxes by partitions Pi Pa B

of Fa bl I d and I s respectively And

11PM Max 11Pill 11Pall 111311
I

p

di Xry Zn is an arbitrarypoint in a sub rectangular

box Bk Bk

Ciii Ove Vol Bk okayKota



Thm4 Fubini'sTheoremfuTripleIntegrals 1stfam

If fixy z is continuous infact absolutely integrable is sufficient

on B Tab XTC d x Er SI then

fixy adv LIS fix y z dxdy dz

Note Interchanging the orderofthecoordinates we also have

S fixy adv SiSES fix y z dydx de
in any orderof ax dy de

Def6 Triple integral over a general region D C IR
let foxy 7 be a function on a closedand bounded region

D C R Then

Sffix y a du FIX it du

where B is a closedandbounded rectangularboxcontaining D

d
F x y z 4

49 Z if IX Y H E D

O if XDR E BID

Note As in double integral this definition is well defined



Special typesof closedand boundedregion DC IRS

4 D Xyz x y ER U exy E Z E 421497
Z UzXY

Uy Eazy U U2

e D lx YA XZ ERz
GUX Sy SVZ III axis

V E V2 V U2

3 D XYZ YA ER WCyA EXE WayZ

W E Wz W Wz

where R i i 1,33 are closedandbounded plane regions

and Us U2 G Va W We are continuous art the

corresponding variables

Thm5 Fubini'sThin fuTripleintegrals strongfam
Let fly z be a continuous absolutely integrable function
on D If D is of type I as above then

Sfax du 55 si3fix y z dz dxdyRi

Similarly fortypes e and



Note Particularly we have using Fubin'sfa doubleintegrals

D xy z
as xEb Six EYE gas
U lxY E Z S Uz x y

ie Rid of type is as in double integrals then

b Sak Uab
text du

a
lg fu fix yadzdydx

Similarly fa other types

Prop6 The propositions 1 4 fu double integrals also

hold fu tripleintegrals over closed andbonded

region in R

ogit Volumeof thebounded region D in the 1st octant

enclosed by the plane 6 24 7 12

at
Sola D xg ERI Of Z E 12 6 24 to0,121

7 12 6 x ay

L
ofXE2 Of YeG 3x
Of Z E 12 6 29 a s y
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g J f
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y.dz dy dx

o e a 24 check

Remark Fa D of type 1

Vol D Sff adv
Ebini gg g

axis

Ri
u oxy

7 dz da

SSEU x y U K Y DA
RI

Formulaforvolume between two graphs 2 4249 and
Z U lx y

egle Volume ofEllipsoid
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Sohn Bysymmetry we can consider the 1stoctantonly

and Vol D 8 volume of D in the 1stoctant

g I I s dz fdyd xo O

8 581St cu E sedy dx
a o 4TSbc optionalexercise

In fact we will have a better way to calculate

this volume by change of variables formula later

egI Find the volume of D enclosed by
Z X 34 and Z 8 Xy

z
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O
y

o
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X

of the intersection carveintersection came

t.gs b.it Iptanetroiectim



Sohn Intersection curve x'by z 8 x'y

x't 292 4 is theprojecticuixyplane of
a ellipse the intersection cave

ay 4

So Ri is
2 1 112

D x y ER hazy a

X 3g's z e g x y

I
2 Ex 2 V47 eye tf472 yV3Y E Z E f Xyz

Fubini

VollD f J i dz dydx
z FY x 3g

I 43 14 x'Pdx check

STF check

Fa those interested in the intersection space
anne in parametric fam
x zest Y E sit 2 4 2 suit
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