



































































































































eg16 let z 92 25 be a functiondefined on

R Xy y a 3 19242

The graph of Z is the upper

hemisphereof radius a Find the a

average height of the hemisphere

Sohn
Average height Heap ZdA R 1x4y a CR

as 1 Va re rdr do

29 check

egit Improper integral

Find e dx

Sohn Consider e dA Also an improper integral

Ik qq.ge
da

p

lgissife.frd do

few l é TI check






































































































































KOntheother hand

e dA K K

few é e dxdy K

Ei S é ax e ay

4 S é dx

kioske ax

é dx

5 e dx IT

Caution we are calculating SS é dA in two different
IR

limiting processes Why are theyequal

it
Hints e 30 and



Triple Integrals

Def5 let f xy z be a function defined on a closed and
bounded rectangular box

B a b c d r s

Thenthe triple integral of f over the box B is

fix y dV lxyofflxk.YK.tn OVk

if it exists

Where is P P XP Ps is a subdivision of B into

sub rectangular boxes by partitions P1 P2 P3

of a b C d and It S respectively And

11PM max 11811 IPall 111311

II XrYaZn is an arbitrarypoint in a sub rectangular boxBK

MBK
CX Fx

ya

Iii ΔVr Vol Bk OKOYE



Thm4 Fubini'sTheoremforTripleIntegrals 1stfam

If f xy z is continuous infact absolutely integrable is sufficient

on B a b C d Ir SI then

fixy dV I fix y z dxdy de

Note Interchanging the orderofthecondinates we also have

S fxy dv f fix y z dydx de

in any orderof dx dy dz

Defb Triple integral over a general region DC IR
let fixy z be a function on a closedand bounded region
D CIR Then

Sfffix y z du FAYE dv

where B is a closedandbounded rectangularboxcontaining D

and
F X y z 4

49 Z if X Y Z ED

O if XYZ BID

Note As in double integral this definition is well defined



Special typesof closedand boundedregion DC IRS
1 D XYZ x y ER 4 y z 421497

Z UzXY
U ay 424,9 U 42

2 D MYA XA ERz

xp y w z

V V2 U V2
z UKXy

3 D XYZ y z ER Wily 7 way z

W We W Wz

where Ri 5 1,33 are closedandbounded plane regions

and 41,42 4 V2 We we are continuous wrt the

corresponding variables

Thm5 Fubini'sThm forTripleintegrals strongfam

Let fixy z be a continuous absolutely integrable function
on D If D is of type I as above then

Stay dv If 14249
R u exy

4 dz dxdg

Similarly fortypes and 3



Note Particularly we have using Fubin'sfor doubleintegrals

D xy z
A X b 9 EY

gabyu x y I Ualx y

ie R is of type I as in double integrals then

b Glx UzlXY

IX du
a I am y fixmdzdydx

Similarly for other types

Propb The propositions 1 4 for double integrals also

hold for tripleintegrals over closed andbonded

region in IR

egit Volumeof thebounded region D in the 1ˢᵗ octant
enclosed by the plane 6 24 2 12

9121

Solh D x y ER Offer 6 29 2 12 6 29

404
42 O y 6 3x

0 7 12 6 29
1016,0

y 6 3X 12 01

VolD Sfs du



f f f de dy dx

24 Check

Remark For D of type 1

Vol D IS Idu Eii g di da
Ri
Ju
xy

Uz x y Ui X y dA

Formulaforvolume between two graphs 2 421 9 and

Z U XY


