
 
 

Lecture 2

7 He 8 Double Integrals over general regions

ection Stewart 15.2



 

Warmup Compute the average value of

f xx YI
over 1,23 12,4 R

Tim's Sfr F DA fed fab fee y d dy
integralof wi y
held constant

Jab fed f x y dy d integral of y w e
held constant

eh Ave F over R tear SSR f x y DA



 

olution Average
µea J f F t E dy dx

I S x Inly y 42 11 2 dx

I S x Ink Hx dx

I KYI 6 In x III
k 3 6 In 2

In 2 3 314



 

otation D region in plane
R rectangle containing D

f X y function

cture
R

Question How can we compute the volume of F over D



 

efinition Fc y
f Xy Ix y in D

0 else

ctures

Definition SSD f x y DA ftp.Flx y DA



 

emarks SSD fast DA volume of solid that lies below

2 f x y and above D



 

efinition D is a region of type I if

D x y atx Eb g x Eyegacx

for functions g gz in X

cture



 

emarko S FK y DA Sfa Fk y1dA Ibaf F x y dydx
If g G by or g x c y then FIX y O

JcdFCx.yidy fg.iI FDx.yidy JgiIFCx.y dy
fonts

act 8 If D is of type I then

fCx yldA fab fog f Cx y1dydx



 

xample Evaluate SSD 2 DA where D is bounded by

y X
Z and y XZ 8 Draw

y
z

48
olutions Solve for bounds d

2 b z

This is where y x2 y x't 8 intersect

X XZ 8 x 2 4 3 X 12

Set up the integral
SSD x't 2 DA f f 81 2 2 dy dx

Integrate w held constant

f if 81 2 2 l dy dx
X't 8

fi y x 2y 1 2 dx

f X't 2 2 2 8 dx



 

Solve remaining integral
x't 2 2 2 8 dx

f 2 4 4 2 16 dx

2 5 5 t 4 3 3 t 16 x I
etc



 

efinition D is a region of type I if

D X y 1C Eyed h.ci lExEhzCyI

for functions hi ha in y

7act 8 If D is of type IT then

d hzly
fCx y1dA f f f x y dx dyh y



 

xample Find the volume below 7 3 2
y above the

region D bounded by X 2y X y

olution Draw D
d D ay

X y
2

Solve for y bounds

2y y y O or y 2

set up integral
SS 3 x y de dy S 3 4 y dy dy



 

Integrate w y constant
3 4 y dx X x y

2 ly dx

8y
3
2y

3
y
6
y
4

Integrate what is left

f y
G
y
4 t lo y

3 dy
w

1 3 1640

536 35



 

xercise Evaluate SSD XY dA where is bounded by

y X l and y
2 2 6

2 6
olution Draw D y_z x

y
2 2 6

Realize as Type It

442 3 and X y I

Solve for y bounds

y4z 3 y I y 2y 8



 

y 2 4

Set up integral
SS xy dA f fyi xy dxdy
Integrate w y constant

Sfiii xy dx III
y 1 y 12 y Iz 3 y 12

Finish integral

y t 1 y 12 ly Iz 3 y 12 dy
I S t 4y 2y 8y dy
If If y t 3 y 4y 1.4

36



 

xample Evaluate Sisi cos 1 2 dxdy

olution Change order of integration
Draw region D

y

D

X l

Solve for new bounds

Sfp cosCx't dy dx fo cos x'I dydx



 

Solve new integral
Sf cos x'I dydx
Jo y cos x 1 If dx
fo x cos Cx I DX

I u x

fo cos u du du 2x DX

I sincu lol
Isin l



 

Properties of integrals

eact 8 If D D U Dz where D only meets Dz

only along boundaries then

JJ f DA ffp f DA t DD f DA

Dicture

DemarkSometimes you may need to divide D up into

regions to integrate


