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Double Integral

Definition: let R be closed region in the (X, y )- plane. If f s a function
of two variables that is define on the region R, then the double integrals
on R is written by
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Examples:
y=2§
32 SRR G | e Nk
1) Evaluate [ [(1+8xy )dydx L \\
) sketch: since dxdy = \ertical x=3§
y=1, y=2 E
i)
32 3 2 |,
”(1+8xy)dydx:_[(y+8xy—) dx
01 0 21
3
= [{[2+ 4x(@)] - [1+ 4x()]} dx
0
3
:j{[2+16x]-[1+4x]}dx
0
3
:j{l+12x}dx
0
YGNE
= (x+122-
(x+ 2)0
— (3+6(9))- (0)= (3+54) =57
2) Evaluate _U (2x—y*)dA over the triangular R enclosed by
R
y=1-x , y=1l+x , y=3
) sketch:
y=1-X , y=1+Xx
if x=0 =>y=1 , if x=0 =vy=1
if y=0 = x=1 : if y=0 = x=-1

— (0,1) &(1,0) , - (0,1) &(-1,0)
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jj(zx y2)dA= jyj(zx y)dxdy{
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3) Evaluate || e dxdy
01 :
Reverse the order of integration :__ y=2
Since dxdy horizontal :
x:% = y=2X — y=0
1 f x=1§
for y from 0— 2
21 , t2x L x
” e dxdy=” e’ dydx :Iexy dx
0y 00 0 0
2
1 2
:jex (2x — 0)dx
, |1
=e“ | =¢e-e"=e-1
0
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4) Evaluate ﬁ' SINX iy dy

Fromleft x=y

Fromright x=7x

value of y , from 0 =X

reverse the order f
x=n
=[] 2 g =” SINX dy dx
0y X 00
3 ”smx sinx
[ - I
_I3|nx dx = -cosx =-(-1-1) =2
0
5)
22 2y
HZy2 sin xy dydx :HZy2 sin xy dxdy
0 x 00
2
j[ 2ycosxy dy_J[—Zycosy +2y]dy
0
[ siny +y:E 4 -sin4
0 x+2
6) Write an equivalent double of integration reversed J j (x> +y?)dy dx
-1 -x
i Y
'(')‘x:[rz (X2 _|_y3)dy dx (_1,1 ; \\\
T 2 0 |
= j J.(x2 +y?)dxdy +_[ _[(xz +y?)dxdy :
0 -y 1y-2 '1 J\e
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7) Draw the region bounded by y=€*, y=sinx, x=mn, Xx=-n
and evaluate its area.

A= .Tf eJidydx

—7nsinx
n X
. e
- J.y‘sinx
-7
T
= [ (" ~sinx)dx
-7

=e* +Ccosx

T

T

e —e " +cosnt—cos(—n)=e"—e"

8) Find the area bounded by y=-x, y=-3x and x=y+4.

Solution:

-2 y+4 0 -y 2:2)
A:j jdxdy+jjdxdy N
s cy RZCE
-2 0 g

- J.X\Tdy + Jx[ﬁdy
3 3 2 3

-2 4 0 y
= +4+=)dy + | (-y+=)d
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Problems

11 In2 1 )
yX

.([ ! (xy 1y dydx 2) '([ I'). Xy e’ " dydx
z X2 1 Ing Iny

3) _[ J' = cos— dydx 4) _[ J. e dxdy
70 X 1 0
2
2 2x 1rx

5) .H' X dydx 6) ” y cosxy dxdy
1 x y 00
4 2 %sin&

7) [[ e dxdy 8) [ [ rcose drdo
0.y 0 0

9) Evaluate .”‘dA , R: 1% quadrant bounded by y*=x & x*=y
R

10) Evaluate .[ I xydA |, R: the region bounded by y*=x & y=x
R

1
11) Evaluiate  [[x(1+y?) 2dA , R: the region in the 1% quadrant enclosed by:
R

y=x",y=4 , x=0
12) Evaluate ”sin(yS) dA |, R: the region bounded by y=+x , y=2 & x=0
R

13) ﬁ x> e¥ dxdy
0y
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