1032 Chapter 13: Multiple Integrals
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Rewrite the integral as an equivalent iterated integral in the order
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Find the volumes of the regions in Exercises 23-36.

. 'The region between the
tylinder z = y? and the
xy-plane that is bounded
by the planes x =0, x = 1,
y=-Ly=1

24, The region in the first octant
bounded by the coordinate
planes and the planes
x+z=1,y+2z=2

( 25, The region in the first octant 2z

bounded by the coordinate
planes, the plane y +z =2,
and the cylinder x = 4 — y?

26. The wedge cut from the cylinder <
x2 4+ y* = 1 by the planes
z=-yand z=0

27. The tetrahedron in the first octant <
bounded by the coordinate
planes and the plane
x+y/2+z/3=1




28, The region in the first octant
bounded by the coordinate
planes, the plane y = | ~ y,
and the surface 7 = cos (mx/2),
O<x<

29. The region common to the interiors of t

and x* + 22 = 1 (Fig. 13.34)

73.34 One-eighth of the region common to the
cylinders x2 + y2 = 1 and x? + 22 = 1 in Exercise 29,

30. The region in the first octant
bounded by the coordinate planes
and the surface z =4 — ¢* ~

31. The region in the first
octant bounded by the
coordinate planes, the
plane x + y = 4, and the
cylinder y* +4z% = 16

]

N

he cylinders x? 4 y2 = |
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Exercises 13.4

32. The region cut from the <
cylinder &2 + v? = 4 by
the plane = = 0 and the
plane x + - =3

33. The region between the planes x + v + 2z =2 and 2x + 2y +
=4 in the first octant

3. The finite region bounded by the plancs =y, v +: =38,
I=y.v=8and - = (.

35. The region cut from the solid clliptical cylinder x* + dy? < 4 by
the xvy-plane and the plane z =y + 2

36. The region bounded in back by the plane v = 0, on the front
and sides by the parabolic cylinder v = | ~ y?, on the lop by
the paraboloid = = v 4 v and on the bottom by the xy-planc

Average Values

In Exercises 37-40, find the average value of F(x, v, 2) over the given

region.

37, F(r,y,2) = x> 49 over the cube in the first octant bounded by
the coordinate planes and the planes v =2,y =2 and 2 =2

38. F(x.y.2) =x+y — : over the rectangular solid in the first oc-
tant bounded by the coordinate planes and the planes v = |, y=
Landz =2

B9 Flr.y,2)=x>+y"+ 2 over the cube in the first octamt
bounded by the coordinate planes and the planes x = lLy=1,
and z =

40. F(x,y,z) = xyz over the cube in the first octant bounded by the
coordinate planes and the planes x = 2, y=2 and z: =2

Changing the Order of Integration

Evaluate the integrals in Exercises 41-44 by changing the order of
integration in an appropriate way.

4 pl p2 2
- 4 S .-
@/ f f 2807 e dyids
o Jo Juw 247
T
\42, f f / 2vze™ dydyd:
0 Jo J¢#
bopl pind o o
@ff / e .s:anr) dxdydz
o JizJy L

2 pdex? oy sin 2z
44, / f i dydzdx
0 Jo o 4-2




1 _‘3
3[/ dxdy =9/2

in2 pc
5. / dydx =1
0 0

¥ v
=D
VE T 0 (in2.2)
/\ yae
- X
4 2 0 I
yex+2
)
- e X
P EREF Caal ol In2

NOT TO SCALE
13. 3/2
¥
=12,
5 I -x
¥ X
4 L X
©.0 -
\(2 1§]
38
19.F=—, ¥= —
Tt T35
64 5 4 4a
==, §== 23.¥=0,J=-— 25, F=F=—
A.¥=3.7=73 . Y= 3 5 =
- n _ = _ 1
27..\':5. y=§ 29 .V——l,)—z
64 ‘/E 3 17
(=—, Re=2,/= 3. FT==, = —
R T 7 S LR AT
_ 11 _ 14
35 ¥ = 3 ¥=5 1, =432, R, =4
13 7 21
37. =0, = —, ==, Ry=,/—
d Y=g =35 A=y
39.¥=0, y=7/10; 1, =9/10, I, = 3/10, I, = 6/5;

36 WI o _3W2
. 10 « = 5
41. 40,000(1 ~ ¢2) In (;) ~ 43,329

43, If 0 < a = 5/2, then the appliance will have to be tipped more
than 45°to fall over,

45, (7.7 = (2/m,0) 47. a) 3/2 b) They are the same.
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Answers A-99

55. In order for c.m. to be on the common boundary, i = a+/2. In
order for c.m. to be inside 7, h > a/2.
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A-100 Answers
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