See (0.2 Readirg HIF
Dovkle Tategrals over gerect/ (nor IOy vegroncs Read Exarple | £ 2.

over rec.-('q.%ular regqiong

gec_ [61 >°“‘Ble’ Tn'h?_%ra(.&

lJca:
I cale 1y area under e CarVe Lo [foedx b

is "'ﬂl’_r’vn Limit as A& —> 0O -.F —+Hhe
Sumn ..F AVRAS a{‘ (vu-mnl Y&C'(—"’:‘"S' Y
Area s Fhe J&Q,ﬁ-lm mm@m! N
b a fis L
denoted [—F[k) dx €ach Vectmaole Loe wrdth A.
o Hetght of rechople deporcls on £6<
NoVJ:
Vol“mc und e “"['\0_ Sn(_Fqc_g EG—F(X’V) over
—the ('tc,—(—anale R = Ea"’] x,.—c’cl] J Y Lquace
- ———~V——— e
T 7 :'F
™Meaning R:[(x,y)_- ﬂéxéb,céyé‘J’B C,Y /7/3,*} ‘A"‘-L'-Hd
T X L? X

oF e e
A
_F[X/H) base -F ealh box
/ S &%uarg "‘F
Cize AXA.
Herght oF EoX
D‘E?&r\d& or -ng,/)

(x4 ovel” R

Vo/uf"lc TS —+he w} .,-F
“)Lhe Xy- P [Av-a )

reJTo n N

s hkm% limit as & —>0
Sum o—F vol umes o-f (Vg[+7u[> oo e =

(thLVL R s a rqc,-[’afﬂ%['rr

lenoted ff{Cx,n 1A
B



E x 1 k 2:
Let £ 0x7)0
bounded 5\,&_ ~the Flnnc 2 :f\_z/r
x

Co-/lsfoler —+he solid re%('pm >
I,06< Y .423

IN

over —the (ec,-(—aw\au[mr fear'on R« { [X,j) ;64

1 or  [o,1] = [e2] r(:{' thoeed

2

[
X

1
"F +ﬁ75 golfpl s ~+the Joqb(& Fn'l'ﬂ.arﬂ/

V= {f‘FCW) dA = fgf(é—ﬁx-)’) dA

The Volume

How +o c°m-,>u‘(_a V:
K&&r « value Coﬂ9+ﬁn+_| +MV-& o VGI’"I’7M’ S(TC& o-F "”u_ Sa[ual
:Farnlle! +o the yz—rlvrwc,
* This Slice of TaTr"‘b x ha s a
CraSS—LeC-I'TOnal area  deneted AL,
| 2 A ( =
< > Vs [ (em2x-p) Ay
y =
X v lue. s _ 7= 2
]Lefl;' prstant = by~ Xy~ _7_1 }
2 =
Y o
(12 - 4x - z) = (=)
= lo-4x
o fomru’rc —+he volume o-F “Fhe solid, we use iterated in+e8raf

1) A (x)

[/;z(é-zx- ’) JnJ dx

[
[ max de lox-4éiL‘= (to-2)-o =%

(‘mﬁa"ﬁ'ﬂ— f'?—?e_a'be_o\ in+bara
{ t
V- f Aley dx = [

[}



If  we —F:’rs+ clice —+the solid by k«fa'r:'n7 Y censtantd,
1

I
we VJoulcl J&"f A[ﬂ)-‘-‘ /ﬂ_zx’ﬂ) Jx.

| z = 5 -y
. >y Al4D
,_/\—’_\
Volame s /= [ klyy d7 - [z[[‘é,“_y)JJ%
) fzr—y Gy o sreZ - p (same anseen)

Thew G:“H"b

(or&er "l: 7n+b3n+,',,n Can be swa?Fe_c]>

The double in-FeJml of _F over a rvectangular regmon E=&,L]K[c,dj
Mna e e_vnlun-l’wl (0:] e.T“Fﬁe,r D_F -".,Jo H’Lfa‘('e_A l—ﬂ+¢3\f‘q[s:

Eod
[[foas) ah - IJ[L foay) dx dy = /[{cw) dy dx
¢ ¢ la s le



‘]CCK' 9 over V‘ea Ton I Ts

)Q‘F" The average vet lue °'F

miﬁ g{w) JA

(MML #S’)

The average value o-F ‘f(x,'_»D= CoS X Sin y over the

7 Tnt
R= [0, LT]x [0, L] mer Tniegeal

1

T
3
””lﬁ {;[{CM) JA/:(%‘% Lw

(HWC l Choose ™My inner ™
12
Tn‘faaral to be wrt x)

Y‘e.%Ton

- *H

outer Tt eqra (

mnc_(
f Cos X g,’nlj dx = sin y f
T
0 "3
= <in Y Sin X
X=0
= Siny srng—Smo>_ g Sin y
T
'”T kd:%
outer f 3S|r\lj JU:”E Cos U)
z 2.
o y=0

n
1

(]

The nve(aae. value Tt =

P



