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Please evaluate triple integrals to �nd the solutions to thefollowing exercises.

1. Find the volume of the solid region represented by the following triple integral and
sketch the solid region on a three-dimensional coordinate system.
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The z-coordinates of regionQ is bounded between the planes

0 � z � 2 � y;

the y-coordinates of the region are bounded between the curves

0 � y �
p

4 � x2;

and the x-coordinates lie in the interval 0� x � 2. RegionQ can be thought of as
the portion of the positive orthant below the planez = 2 � y and inside the cylinder
of radius 2.
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Finding the volume means evaluating the triple integral.
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2. Choose the most appropriate coordinate system (rectangular, cylindrical, or spherical)
and evaluate the following integral.
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In cylindrical coordinates the integrand can be written asrz, the limits of integration
for z are z = 0 and z =

p
9 � r 2. The region in the xy-plane where�

p
9 � x2 � y �p

9 � x2 and � 3 � x � 3 is the circle of radius 3 centered at the origin and thus in
cylindrical coordinates can be described by the inequalities, 0� r � 3 and 0� � � 2� .
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3. Find the volume of the solid region in the positive orthantbounded by the cylinder
y2 + z2 = 9 and the plane z = 3 � x.

The intersection of the positive orthant, thex = 0 plane, and the cylindery2+ z2 = 9 is
the quarter disk of radius 3. Thus a convenient means of evaluating the triple integral
will be to integrate with respect to x �rst with 0 � x � 3 � z and then convert to
polar coordinates for the integral over the regionR in the yz-plane where 0� r � 3
and 0� � � �= 2.
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4. A solid region is bounded by thexy-plane, the conez =
p

x2 + y2, and the hemisphere
z =

p
1 � x2 � y2. The density of the material �lling the region at point (x; y; z) is

proportional to the distance of (x; y; z) from the origin. Find the mass of the solid
region.

Let the density function bek� where� is the spherical coordinate measuring distance
from the origin and k > 0 is a constant. The cone can be described in spherical
coordinates as� = �= 4 and the sphere as� = 1. The region beneath the cone, above
the xy-plane, and inside the sphere is the region where 0� � � 2� , 0 � � � 1, and
�= 4 � � � �= 2.
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