1. Evaluate the integral in Example 2 taking Fix, y,z) = 1 to find
the volume of the tetrahedron in the order dz dx dy.
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2. Volume of rectangular solid  Write six different iterated triple
2 ){_ integrals for the volume of the rectangular solid in the first octant
t'1 bounded by the coordinate planes and the planes x = 1,y = 2,
0 and z = 3. Evaluate one of the integrals.
o ntL 3. Volume of tetrahedron Write six different iterated triple inte-

grals for the volume of the tetrahedron cut from the first octant by
the plane 6v + 3y + 2z = 6. Evaluate one of the integrals.

4. Volume of solid  Write six different iterated triple integrals for

= i the volume of the region in the first octant enclosed by the cyl-
% % :3 inder x* + ¥ = 4 and the plane y = 3. Evaluate one of the

integrals.
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Exercises

Triple Integrals in Different Iteration Orders
1. Evaluate the integral in Example 2 taking Fix, y,z) = 1 to find
the volume of the tetrahedron in the order dz dx dy.
2. Volume of rectangular solid  Write six different iterated triple
integrals for the volume of the rectangular solid in the first octant
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bounded by the coordinate planes and the planes x = 1,y = 2,
and z = 3. Evaluate one of the integrals.

. Volume of tetrahedron  Write six different iterated triple inte-
grals for the volume of the tetrahedron cut from the first octant by
the plane 6v + 3y + 2z = 6. Evaluate one of the integrals.

-

4. Volume of solid  Write six different iterated triple integrals for
the volume of the region in the first octant enclosed by the cyl-
inder x* + ¥ = 4 and the plane y = 3. Evaluate one of the
integrals.
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FIGURE 15.32 Finding the limits of
integration for evaluating the triple integral
of a function defined over the tetrahedron
D (Examples 2 and 3).
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E\]ﬂ lwk Evaluating Triple Iterated Integrals

Evaluate the integrals in Exercises 7-20.
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Finding Volumes Using Triple Integrals

Find the volumes of the regions in Exercises 23-36,
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27. The tetrahedron in the first octant bounded by the coordinate planes
and the plane passing through (1,0, 0), (0, 2, 0). and (0,0, 3)
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Average Values
In Exercises 37-40, find the average value of F(x. y. 2) over the given
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7. Fx,v.2) = x° + 9 over the cube in the first octant bounded by
the coordinate planes and the planes x = 2,y = 2, and z = 2
38. F(x,y,2) = x + ¥ — z over the rectangular solid in the first

_ _ octant bounded by the coordinate planes and the planes
V‘o‘{DB : 1‘1*7'_2 ’ x=Ly=landz=2

39. Flx,v,2) = ¥ + ¥ + 2* over the cube in the first octant
bounded by the coordinate planes and the planes x = 1,y = I,
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coordinate planes and the planes x = 2,y = 2, and z = 2
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E | Exercises
Va WL\"@. Evaluating Integrals in Cylindrical Coordinates
W2 m . Evaluate the cylindrical coordinate integrals in Exercises 1-6.
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11. Let D be the region bounded below by the plane = = 0, above by
( o0e. 7=\ 2 2 the sphere x* + y* + z* = 4, and on the sides by the cylinder
ﬁ ‘2' % U? ‘{Mﬁmk %{ \/: SS i AV j x* 4y = 1. Set up the triple integrals in cylindrical coordinates
D & (2= T that give the volume of D using the following orders of integration.
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In Exercises 15-20, set up the iterated integral for evaluating
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%e‘\' UQ Ssgvi AV LN Lﬁ\‘“A‘:(A CR"‘A& 16. D is the right circular cylinder whose base is the circle 7 = 3 cos 8

and whose top lies inthe plane z = 5 — x.
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0 Jo 3 \Y\ Evaluate the spherical coordinate integrals in Exercises 21-26.
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Evaluating Integrals in Spherical Coordinates
Evaluate the spherical coordinate integrals in Exercises 21-26.
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Changing the Order of | in Spherical C

The previous integrals suggest there are preferred orders of integra-
tion for spherical coordinates, but other orders give the same value
and are occasionally easier to evaluate. Evaluate the integrals in Exer-
cises 27-30.
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Finding Iterated Integrals in Spherical Coordinates

In Exercises 33-38, (a) find the spherical coordinate limits for the
integral that calculates the volume of the given solid and then
(b) evaluate the integral.

33, The solid between the sphere p = cosd and the hemisphere
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Finding Iterated in Spherical C

In Exercises 3338, (a) find the spherical coordinate limits for the
integral that calculates the volume of the given solid and then
(b) evaluate the integral.

33. The solid between the sphere p
p= =0

= cos¢ and the hemisphere

34, The solid bounded below by the hemisphere p = 1,z
above by the cardioid of revolution p = 1 + cosd

=0, and

p=1+tcosd

X
35. The solid enclosed by the cardioid of revolution p = 1 ~ cosd
36. The upper portion cut from the solid in Exercise 35 by the xy-plane

Volumes
Find the volumes of the solids in Exercises 43-48.
43 4.
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Exercises

Jacobians and Transformed Regions in the Plane
1. a. Solve the system

u=x-y, v=2+y

)
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1,-2)

R PSR s S

\
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IL:)H'Z\A\

= 23],

S '7(:13'(&4-%0_ l \
\3=é’u-§\r

A[12) & A-n [

T A=

A= €%

Ams < J—Z ot > M’lﬂ\w’(
=2 —\_;* x 33_ - z{z

= 3y4=1
= 4y=tlip

for x and y in terms of u and v, Then find the value of the
Jacobian a(x, y) /iu, v).
b. Find the image under the transformation u = x — v,
v = 2x + y of the triangular region with vertices (0, 0),
(1, 1), and (1, =2) in the xy-plane. Sketch the transformed
region in the wv-plane.
2. @ Solve the system

u=x+2, vV=X—y
for x and y in terms of « and v. Then find the value of the
Jacobian a(x, y)/au, v).

bz Find the image under the transformation w = x + 2y,
v = x = y of the triangular region in the xy-plane bounded
by the lines y = 0,y = x, and x + 2y = 2, Sketch the trans-
formed region in the «v-plane.

3. a. Solve the system

u=3x+ 2y, v=x+ dy

for x and y in terms of « and v. Then find the value of the
Jacobian d(x, y)/du, v).

b. Find the image under the transformation u = 3x + 2y,

v = x + 4y of the triangular region in the xy-plane bounded
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6. Use the transformation in Exercise 1 to evaluate the integral
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0. @ Find the Jacobian of the transformation x = u,y = wv and
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b. Then use Equation (2) to transform the integral
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12. Thc area of an ellipse The arca wab of the ellipse
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