éﬁ@ﬂl fridony.
s Sue jw‘w caoagie WL
(jhuc\ e (eofnie MY \

edule ML —

‘-.______———-'-'-__

Cind the area bornded \03)(((\9 Jrophs o ;L——i(l A

w=L
1
0 =X X

5= & (X-V)
%;o/x:\




14.1 MATH 252/GRACEY

When you are done with your homework you should be able to...
n Evaluate an iterated integral
n Use an iterated integral to find the area of a plane region
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INTEGRALS OF FUNCTIONS OF TWO VARIABLES

1. When integrating a function of two var'iable.s with respect to x, you hold y
()

fxp)ds= (o) ] = F (R (3).5) = (R(9)-3).

2. When m‘l’e.gmhng a function of two var'lables with respect to y, you hold x

constant: I

Warm-up: Sketch the region bounded by the graphs ¥ =005y, X —12 %é-}’ﬁ-%. ;-,_
Then f:nd the area. A5/, 3'
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constant: _[

fi(e2)d = ()] = £ (5.8, () ~F (x.8(2).
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MATH 252/GRACEY

a.
1
F-G)
T _T__
b. I "sin® xcos ydx =
y

lo

COSl‘/) & hém"'yl Sk d X

U= cos%
U= —SINXAX

W
= CoSﬂ S:) (\-'Co;)é)vad Ax

- Cosy [~cos>< ¥

RN 3
- cosgfeeys 23D (gt 252) |

= cosy(cosy - cm;gd) —

ITERATED INTEGRALS

cos X

._.""'--

Ny +(o )(i %) Adx. 2
3 (§ % + 35»4’“;’” ) E—?ﬁ (?9‘6052102)

When evaluating the integral of an integral, it is called an iterated integral.

f(x,y)dydx=|

f (x,y)dxdy = .'Cd

th 8 (x)

vae gl(x)
cd rhy(y)

Je JIn(y)

b

a

f(xy)

gz(x)dx

1x)

= X

f(x)]

(
((y)dy

hl )’)




14.1 MATH 252/GRACEY

Example 2: Evaluate the following iterated integrals.

o [fena = o] ax r{( 2) - (ar0)|

2}
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14.1 MATH 252/GRACEY

AREA OF A REGION IN THE PLANE

If Ris defined by a<x<b and g, (x)<y<g,(x), where g and g, are continuous

on [a.b], then the area of Ris given by
b gr(x)
1. A= L J.gl(x) dydx  (vertically simple)

d rh(y)
2. A:L jhl(y) dxdy (horizontally simple)
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14.1 MATH 252/GRACEY

Example 3: Use an iterated integral to find the area of the region bounded by the
graphs of y=x, y=2x, )f_f_Z

A :}(u.-x) dx
= flx d)(

A:){L 1

h- Sgo\ﬂdx —;j\o

i y
Cauig +
A Lgﬁ/.un'd'é A
A- ng dx A S (», aﬁ)aj ! S(ZO”J‘)

Example 4. Ske‘rch the region R whose area |s given by The iterated integral. Then
switch the order of integration and show that both orders yield the same area.

.[_22 J‘:—y2 dxdy wems @ Cw in W@ wnd double e area

§ , ® congider othhalves
w=d | X=Yy X4
—_ ) Y 2 W.nj




