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XVII — Triple Integrals

1. Evaluate the iterated integral.
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2. Evaluate the triple integral.
a) Hj2de where S:{(x,y,z)|OSySZ,OSxS\M—yZ,OSzSy}
N

b) H I 6xydV where S lies under the plane z=1+x+ y and above the region in the xy-
S

plane bounded by the curves y = Jx, y=0,and x=1.
C) .UJ- x’e’dV where S is bounded by the parabolic cylinder z=1-3> and the planes
S

z=0,x=-1and x=1.
d) .UJ- yzdV where S is the solid bounded by the cylinder y=9—x> and the planes
S

y+z=9, y=0and z=0.
e) H _[ JX>+3*dV where S is the solid determined by the conditions x>+ 3> <1 and
S

0<z< X" +)7.

3. Find the volume of each solid using a triple integral.
a) The solid bounded above by z=y, below by z=0 and laterally by the cylinder

y=1-x".
b) The solid bounded by the parabolic cylinder z— 3> =0 and the planes z=y—x and
x=0.

c¢) The solid bounded by the surface y = x” and the planes y+z=4 and z=0.
d) The solid bounded by y=z*, z=3?, x+y+z=2 and x=0
e) The solid bounded by y=4—-x*-2z*, x=0, y=0, z=0 and x+2z=2

4. Evaluate the following improper integrals, if they converge.
a) J.J-J- e “dzdydx  where S is the first octant.
S

dzdydx  where S is the unit cube in the first octant.
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5.

10.

11.

12.

13.

Sketch the solid whose volume is given by the integral.

a) _[ ,11 J‘\;\/l_% I 0} - dzdydx b) I: If IOW dzdxdy
©) .[ o1 I om .[ 02 dydzdx d) Ii J‘:iyz J-: dxdzdy

Express the triple integral J-J. .[ f (x, y,z)dV insix different ways for the given solid S.
N

a) Sisboundedby x*+z°=4, y=0and y=6.
b) Sisboundedby z=0, z=y and x> =1-y

Rewrite the triple integral in five different ways.

3 \/E x ley py—z
a) [ |7 [ Sdydxdz b [ ['f  &dxdzdy
Find the centroid of S.
a) The tetrahedron in the first octant enclosed by the coordinate planes and the plane
x+y+z=1.

b) The solid bounded by the surface z = y* and the planes x=0, x=1,and z=1.
¢) The solid bounded by the cylinder x* + y* =9and the planes x+z=3 and z+1=0.

Find the center of mass for the solid S bounded by the paraboloid z=9—x”—3* and the
plane z =0 if the density at any point is given by &(x,y,z)=z.

Find the center of mass for the solid cube in the first quadrant bounded by the coordinate
planes and the planes x=a, y=a and z=a if the density at any point is given by

5(x,y,z):x2+y2+zz.

The average value of a function f (x, y,z) over a solid region S is defined to be

Soe = % I H f(x,y,z)dV where V is the volume of S. Find the average value of the function
N

f(x,y.z)=x2+y’z over the solid enclosed by the paraboloid z=1-x"—»* and the plane

z=0.

Find the center of mass and the moments of inertia about each axis for the solid cube in the
first quadrant bounded by the coordinate planes and the planes x=a, y=5 and z=c if the

density at any point is constant, & (x, y,z2)=06.

Evaluate _[ jl Ijl I xy J-\/% I :Nﬁ xywe' dwdtdzdydx .
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ANSWERS
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6. a) J-_ZZJ.:IEf(X, ¥,z )dzdydx =IO6I_2.[;J?—XZZf(x, ¥,z ) dzdxdy
:Izzjo6j;gf(x’y’z)dXdde :J‘O()J'zzj"/gf(x’y,z)dxdzdy
-1 m;j:f(x,y,z)dydzdx = jzzjjgjoéf(x, v,2) dydxdz
b) I;J‘Olixz onf(X,y,z)dzdydxzJ‘;IJJI__ny'Oyf(x,y,z)dzdxdy
:j;j: J;f(x,y,z)dxdydz :I;jongf(x’y’z)dXdZdy
:J-;J‘OI# I:ixzf(x’y’z)dydz"'x ngjﬁjszf(x,y,Z)dydxdz
7. a) I:Ijﬁjoxédydzdx =j§j0ﬂjjﬁ5dxdydz :J':J'jﬁj}@5dxdzdy
Vo 3oy oo
= | } [ 3 [ 7 sdedndy =[ [ [ Sdzdyax
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b) [ [ caxavaz=[ [ [ cdvaxdz+[ [ [ cdvanaz
=[" [ cdydza+ [ [ [ gdydzax=[" [ [ Edzdya+ [ [ dedyax
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8. ) (3.4.%) b (3.0.3) o) (0.%:3)

9. (0,0,3) 10. (2¢,2¢,22) 1. &

12. (%.7.2)=(£.5.%), 1, =%’ +c*)5, I,=4(a’+*)5, L =4(a’+b)s
13. 2-1e-3
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