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SECTION 12.2 DOUBLE INTEGRALS OVER GENERAL REGIONS =

12.2 | DOUBLE INTEGRALS OVER GENERAL REGIONS

B Click here for answers.

1-6 = Evaluate the iterated integral.

L, f, wavay 2 [ [ vaxay
[0 6+ dydx 4 [ [ @x -3y dyax
5. |, ) sintx) dy dx 6 [ xiyl dy dx

7-19 = Evaluate the double integral.

7. ﬂxydA, D={(x,y)|0$x$ 1, xzsys\/}}
D

8. ﬂ (x — 2y) dA,

D={(x,y|lsx<3 1l+xsy=s2x

9. H (x* — 2xy) dA,

D

D={(xy]|0<sx=<1, \/}sysz_x}
0. | x siny dA,
i

D={(x,y)|0<y=<m/2, 0<x<cosy}

1
1. ﬂ*dA, D={(xy|l<sys<e y’sx<y'}
x

12. Jf Gx + y) dA,

D ={(x,y)| m/6 <x < m/4, sinx <y < cos x}

13. ﬂ (y — xy?) dA,

D
D={xy|0sy<1, —ysx=<1+y}

14. ﬂ (x> + y)dA, Disbounded by y = x%y =2 — x?
D

v

) ﬂ 3xydA, Disbounded by y = x,y = x*> — 4x + 4
D

B Click here for solutions.

16. ﬂe”ydA, Dis bounded by y = 0,y = x, x = |
D

17. ﬂ xy dA, D is the first-quadrant part of the disk with center
D
(0, 0) and radius 1

18. ﬂ (y> — x) dA, D isbounded by x = y%, x = 3 — 2y*

D
19. H ye'dA,
D

D is the triangular region with vertices (0, 0), (2, 4), and (6, 0)

20-26 = Find the volume of the given solid.

20. Under the paraboloid z = x? + y? and above the region
bounded by y = x? and x = y*

21. Under the paraboloid z = 3x? + y? and above the region
bounded by y = xand x = y? — y

22. Bounded by the paraboloid z = x* + y? + 4 and the planes
x=0,y=0,z=0,x+y=1

23. Bounded by the cylinder x* + z2 = 9 and the planes x = 0,
y=20,z=0,x + 2y = 2 in the first octant

24. Bounded by the planes y = 0, z = 0, y = x, and
6x +2y+3z2=6

25. Under the surface z = 1 + xy and above the triangle with
vertices (1, 1), (4, 1), and (3, 2)

26. Bounded by the cylinder y* + z*> = 9 and the planes y = 3x,
y = 0, z = 0 in the first octant

27-30 = Sketch the region of integration and change the order of
integration.

o P
29. [ |7 fley) dxdy 30. ['f0 fCny) dxdy
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ANSWERS

A Click here for exercises.

1. 2
13.

2613
15. 251

sl

17.

ool

19. % —9e? — 4

INE
23. 1 (11v5—27) +
u. 1
25. 22
27. fof f(z,y)dzdy
y
14+
y=x

2 sin™ (

26.

B Click here for solutions.
/2
28. fO fsm*1 .ZC y) dxdy
(3.1)
y=sinx
D |¥=3
0 o
29. fol “f(z,y) dydx + f1 f(z,y)dydz
y
©.2) x+y=2
x=y2 ; (1,1)
2.0)
0 (1,0) x
30. f02 Ozwf(:my) dy dx
Y y=2x
44 2.4
x=2
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A Click here for exercises.

[

w

-h

Ll

o

~N

°

—
[ad

. for/2 o wsiny dedy =

Jo Jd wdedy = [y [32°]5 dy = [y [3v*] dy = %

Jo Jd ydedy = [3 y* dy = 3

fo f\/‘ (2 +y) dyda = fo 2%y
:fo [390 + 2 — 2?2 - %x] dx

2
= [¢"+ 2 - 2277 - 12?] =16(1-4)

2

x — 3y )dydx—fo [2zy — y] e dx
:fo [4m —(1+w) —l—(l—:v)ﬂdx
=[3° -0+ - 10 -2,

— _ 13
=3-4+71+3=-%

folfoz sin (932) dydx = fol x sin (x2) dx

= § [~cos (2?)]; = £ (1 — cos1)
L

2
+
/ dmz—/l(x—3+i)dx
a:—i—l 0 z+1
- [32?
y dy

R T2

1 2 70
dydac—/ L dx
o Lz+1], 4
—3z+4In )] =2 —4In2

(z
o ST ey dyde = [} [Soy?] Y
R e A T
)dydm—fl [a:y y}l-m dz

fl 1+z

—fl[ —3x2—x]d:r
:Eﬂ+@“w“€fﬁ:—%
Jo J527 (@ = 20y) dyda = [ [2%y — ay?]” [ da
= fol (—23:3 + 72 —dx — x5/2) dx
1
= [f%m‘l + %x3 — 222 — %x”ﬂ = f%

fowm 1 (cos® ysiny) dy

_ 1 _1
= —g o8 y|0 =5

e 14 e
A nyQ (1/x)dzdy = [] (1ny4—lny2) dy

= ff 2lnydy =2[ylny —y]; =2
e St 3zt y) dyda = [T [3ay + 3y?] i da

_f"/4 [3z (cosz — sinz) + % cos® x — & sin® z] dw

= 3z (sinz + cos x) | /4 —3[:/64 (sinx + cosx) dx

+ E sin2x} :jg
“a(5)VE- 3 5 rafor ]+ (1- )
_ 3\/5—41—\/§7T + 14—2133\/5

13. folfi;ry (y— xyz) drdy = fol [xy — 12y }z 14y dy

==y

=fo (0 + 3" +y)dy =

14.

(—L1) D (1,1)

\x

_z2
JLIET (@ +y) dyde =2 f;
y=2— z2

=2y [«*y+34°],

I

15.
y
(4,4)
Ly P
0 (2,0) X
4 rx _ r4r3 21Y=T
N —apya STYdydr = Ji [Bzy ]y:12—41‘+4 dzx

=3[ —a(z—2)" dzx

—1yt+ 3yt + ], =

22_902 (:c2 + y) dydx

dr =2 fol (—23:4 + 2) dzx

=3 4[x3—(:v—2)5—2(x—2)4]d:c

1

=3[t 1z -2°-2(z—-2)°]
=3 (64— 57) = %5

16. folfow e“Vdy dr = fol (62“” — ex) dy = [%ezx — eﬂ
=1(e®—2e+1)

17. Y
0.1)
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1,-1)

f fs 292 (y2 —LII) dxdy — fil [:cyz _ %xQ]:zzz—ZW J
=L [B-2)y -1 (32’
= f—11 (_ - g) dy

= [7 1903/5 +3y° - %y]l_1 = 7%

%y4 + 9y2

19. y
(2,4)

x=y/2 x=—-y+6

D

0 (6,0) X
6

Jo s vet dudy = [ lye* 22y ¥ dy

= <ye ~v _yey/z) dy

(-

=—12e? + 3% +¢8

-y _ 2ey/2)]4 + [_eﬁf’y 4 4ev/? 4
0 0
(by parts separately for each term)
—4=e5—-0e2 -4

20. y
(11
D
0 X
V= [y 57 (2 +y?) dyde
= Jo [+ 3]/ do
_ fol (1,5/2 e %$3/2 _ lm6) da
1
—[307 - o+ o - o] - B = &
2.
V=i %, (32% +y7) dudy
= o [2* +ya]Z. dy
=229 - (4° —3y + 4yt —2¢%)] dy

_ 1,7 1,6 4,5 412 _ 144
= [+ -+ = 5

%+ % (yz)ﬂ dy

22. y

x+y=1

0 10N X
V= [0 [ (@ +y? +4) dyda

=/ [w2y+3y3+4y}y 1

=[i[z2 -2 +1(1-2)’+4(1—2)|do

= [kt H -t -2 (1)) = 2

23.

0‘ 2,00 «x

V=IO = [} /] o

= 9 —22 — 52v9 —22) dx
O O
= 9 —x2dx + 7 —2xv9 — x2?) dzx
= [%x\/Q—xZ + Zsin™! (2/3) + % (9—x2)3/2]z
—\/_+281n*1§+5\/_ 5 (27)
(11\/5—27)+—s1n 1(%)
24. y i s
(33)
x=y 3x+y=3
D
0 (1,0) x

V= f03/4f;37y)/3 3 (6 — 6z — 2y) dwdy
r=(3— 3

_ 03/4 [% (B-y)a _332}7,:?(, v)/ dy

_ f03/4 [é (3_y)2 _2y+ 5 2} dy

= [*2—17(3711) -y +3y3]3/4

_ 27 15 _
— 761 16 + git1=
25.
! (3.2)
2y—x=1 i t x+ty=35
(L,1) 4,1)
0‘ X
5—1 2 1,.2,17=5—y
V= fl 2y /1 1+.’1}y)d$dy:f1 [.’134’5{17 y]ac:Qy—l

= [2(6—3y—3y® —3y> +12y) dy
2 55

=6yt 3y -5y v =%

dy
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26. y 29. y
| 0,2 —
0,3) (1,3) ©.2) x+y=2
D
y=3x x=y2 (1, 1)
i (2,0)
0 X 0 (1,0) X
V= fo v/3  fg_ 2 dx dy = f03 %y /9 — 2 dy To reverse the order, we must break the region into two
) 3/2 separate type I regions. Because the region of integration is
=50-v) }023 D={(x,y) |y <ex<2-y0<y<1}
27. ; —{(#,9) [ 0<y < vE0<z <1}
1+ U{0<y<2—2,1<z<2}
y=x
we have
x=1 =Y f(y dwdy—ffD z,y) dA
T _fofo 7y dyd(];'-’-fl f(I,y)dydl’
Because the region of integration is
D={(zy)|0<y<z0<z<1} 3. i
={@y)|ly<z<1,0<y<1}
we have
fofo (z,y)dyde = [[}, f(x,y)dA
= fo [, f(@y)dzdy ]
0
28. y ) ) o
(% 1) Because the region of integration is
y=sinx D={(z,y)|y/2<2<2,0<y<4}
b |-z —{(@y) [ 0<y<20,0<z <2}
we have
402
0 (F.0) = Jo fz//2f($’y)dxdy:ffD (z,y) dA
Because the region of integration is = fo (z,y) dydz

D:{($>y)|0<y<sinx 0<z gg}

={(z,y) |sin'y <z <F0<y<1}
we have

S5 £ (wy) dyde = [[, f (z,y) dA
= fo fs:rn/gl (x,y) dxdy



