m Exercises

1-6 Evaluate the iterated mfegral. 14. H xydd. Disenclosed by the curves y = x%, y = 3x
3 s}
1. L4jnﬁxy1¢cdy 2 ,I: E{{x — V) dvdx
1 px 25 15-16 Set up sterated integrals for both orders of mtegration. Then
3 .[0 .L (1 + 2y) dy d 8 J: .[v o dxdy evaluate the double integral using the easter order and explamn why

it’s easier.

5, _Ll j‘: cos(s?) dt ds 6. _Ll_[;'\/l-i-—e'a‘wdv

15. -Uyd.d, Disbounded by y = x — 2,x = y?

D

7-10 Evaluate the double integral.

v e donbie & 16. Hyze"‘a'}{, Disboundedbyy=x.v=4,x=0
i}

1 _[[y‘a’zi, D={xy | -1=y=1 -y-2=x=y}
n

17-22 Ewvaluate the double integral.

v
= — = y = =y = 2
8. g 1 d4., D {(x,y} | 0=x .LO0=sy=x }

5
e
11. chos_vdzi, Disbounded by y =0, y =x%, x =1
!I.ﬂ-xdli, D={xy) | 0=x=x0=y=sinx} il
D

18. H (x* + 2} dd. Disboundedbyy=xy=x.x=0

10_-[[,:30149 D={xy) |1=x=ec0=y=Inx} i
o
19. || »*d4,
- J
11. Draw an example of a region that is D is the triangular region with vertices (0, 1), (1, 2), (4, 1)
(a) type I but not type IT
(b) type II but not type I 20. nyzdzl Disenclosedbyx = 0andx = /1 — 3!
Fi

12. Draw an example of a region that 1s
(a) both type I and type II

(b) neither type I nor type II 21. g (2x — ¥) dA.

13-14 Express D as a region of type [ and also as a region of D 15 bounded by the circle with center the origin and radius 2

II. Then evaluate the double mtegral in two ways.
type & 4 22. ﬂ 2xydA4, D is the triangular region with vertices (0, 0),

13. _[[di D is enclosed by the linesy = x, v = 0, x = 1 a 2). and (0, 3)
D



23-32 Find the volume of the given solid.

23. Under the plane x — 2y + z = 1 and above the region
bounded by x + y = 1landx* + y = 1

24, Under the surface z = 1 + x*)* and above the region
enclosed by x = y* and x = 4

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

26. Enclosed by the paraboloid z = x* + 3y? and the planes
x=0,y=lLy=xz2=0

21. Bounded by the coordinate planes and the plane
x+2y+z=6

28. Bounded by the planes z = x, vy =x,x + v =2 andz = 0

29. Enclosed by the cylinders z = x?, y = x? and the planes
z=0,y=4

30. Bounded by the cylinder y* + 2* = 4 and the planes x = 2y,
x =0,z = 0 in the first octant

9. Bounded by the cylinder x? + v* = 1 and the planes y = z,
x = 0,z = 01 the first octant

32. Bounded by the cylinders x* + y* = r* and y* + z° = »?

] 33. Use a graphing calculator or computer to estimate the
x-coordinates of the points of intersection of the curves
v=x*and y = 3x — x* If D is the region bounded by
these curves, estimate J].D xed.

| 34. Find the approximate volume of the solid in the first octant
that 1s bounded by the planes v = x, z = 0, and z = x and
the cylinder v = cos x. (Use a graphing device to estimate
the points of intersection.)

35-36 Find the volume of the solid by subtracting two volumes.

35, The solid enclosed by the parabolic cylinders y = 1 — x°,
y=x"—landtheplanesx +y + z = 2,
2x+2y—2+10=0

36. The solid enclosed by the parabolic cylinder y = x* and the
planes z = 3y, z =2 +y

37-38 Sketch the solid whose volume 15 given by the iterated
integral.

3n. Llle(l—x—y]dydx SI.L]LI x:(l—x}dydx

|39-42 Use a computer algebra system to find the exact volume
of the solid.

39. Under the surface z = x*y* + xy? and above the region

bounded by the curves y = x* — xandy = x? + xforx = 0

40, Between the paraboloids 7 = 2x? + y* and
z =8 — x* — 2y? and inside the cylinder x* + y? =1

M. Enclosedbyz =1 —x* —y*andz =10
42. Enclosed by z = x* + y?and z = 2y

43-48 Sketch the region of mtegration and change the order of
integration.

43, J: J:ﬂx, V) dx dy 44, J:I: flx. y) dy dx

a5. J;m ;m *flx, y) dy dx 4. r} L TV 0. y) dx dy

a. J’: _[;"f (x,3) dv dx a8, _[Dl _[;:; fy)dyds

49-54 Evaluate the integral by reversing the order of integration.

. [ [) e deay 0. {7 [ coste?) iy

51, J’;L, ﬁdya’x

1 pafl
53. J; J-w_ cos x +/1 + cos?x dx dy
‘arcsin y

52, Ll f & dy dx

54, J': LT & dx dy

55-56 Express D as a union of regions of type I or type II and
evaluate the integral.

5. J;_[xlm 56. ﬂym

y )

(L1) y=(x+ I}’.-":.

57-58 Use Property 11 to estimate the value of the integral.
57. g e WY dd, O is the quarter-circle with center the
origin and radius % in the first quadrant

58. J]. sin*(x + ¥) dd, Tis the triangle enclosed by the lines
;:=G,y=2x,a.ndx=1




59-60 Find the average value of fover the region D.

59, flx,v) = xy. D is the triangle with vertices (0, 0), (1, 0).
and (1, 3)

60. fi(x,v) = xsiny, D is enclosed by the curves y = 0,
ye=x? andx = 1

61. Prove Property 11.

62. In evaluating a double integral over a region D, a sum of
iterated integrals was obtained as follows:

feeyad = (T reydcdy + [ [ fey)dxdy
0 J0 1 0
D

Sketch the region D and express the double integral as an
iterated integral with reversed order of integration.

63-67 Use geometry or symmetry, or both, to evaluate the
double integral.

63. ﬂ(x+2]dA, D={(x,y] | {]'—Eyﬁ..a’g—x?}
B

64. RY — x? —y? d4,
[

D is the disk with center the origin and radius R
65, || (2x + 3y)da,

j

Distherectangle 0 =x =g 0=y =1}
66. ﬂ 2 + x%* — ylsinx) dd4,

D

D={ty | Ix] + Iy =1}
67. ﬂ (ax? + By + Vai = xl)dA,

i}

D =[—a a] X [-b, 5]

68. Graph the solid bounded by the plane x + v + z = 1 and
the paraboloid z = 4 — x? — y* and find its exact volume.
(Use your CAS to do the graphing, to find the equations of
the boundary curves of the region of integration, and to eval-
uate the double integral )



