
WRITE A TRIPLE INTEGRAL IN CYLINDRICAL COORDINATES FOR THE

VOLUME INSIDE THE CYLINDER

In this section we will look at converting integrals (including dV) in Cartesian coordinates into Cylindrical coordinates. We
will also be.

Because of the circular symmetry of the object in the xy-plane it is convenient to convert to polar coordinates.
Use the conversion formulas to write the equations of the sphere and cone in spherical coordinates. The heat is
generated by a propane burner suspended below the opening of the basket. Once the balloon takes off, the
pilot controls the altitude of the balloon, either by using the burner to heat the air and ascend or by using a
vent near the top of the balloon to release heated air and descend. Let us look at some examples before we
consider triple integrals in spherical coordinates on general spherical regions. We will not go over the details
here. Integration in Spherical Coordinates We now establish a triple integral in the spherical coordinate
system, as we did before in the cylindrical coordinate system. It can be derived via the Jacobian. See a
textbook for a geometric derivation. Solution We again use symmetry and evaluate the volume of the ellipsoid
using spherical coordinates. For the purposes of this project, however, we are going to make some simplifying
assumptions about how temperature varies from point to point within the balloon. Triple Integrals in
Cylindrical Coordinates Cylindrical coordinates are obtained from Cartesian coordinates by replacing the x
and y coordinates with polar coordinates r and theta and leaving the z coordinate unchanged. The object is
shown above. Consider each part of the balloon separately. Hint Follow the steps of the previous example.
What is the mass of the object? For the next example we find the volume of an ellipsoid. If we look at the top
part and the bottom part of the balloon separately, we see that they are geometric solids with known volume
formulas. In this project we use triple integrals to learn more about hot air balloons. It is simplest to get the
ideas across with an example. If we calculate the volume using integration, we can use the known volume
formulas to check our answers. Before we end this section, we present a couple of examples that can illustrate
the conversion from rectangular coordinates to cylindrical coordinates and from rectangular coordinates to
spherical coordinates. Again, look at each part of the balloon separately, and do not forget to convert the
function into spherical coordinates when looking at the top part of the balloon. For some problems one must
integrate with respect to r or theta first. The mass is given by where R is the region in the xyz space occupied
by the solid. Triple Integrals in Spherical Coordinates Recall that in spherical coordinates a point in xyz space
characterized by the three coordinates rho, theta, and phi. We can use the preceding two examples for the
volume of the sphere and ellipsoid and then substract. As with the other multiple integrals we have examined,
all the properties work similarly for a triple integral in the spherical coordinate system, and so do the iterated
integrals. As shown in the picture, the sector is nearly cube-like in shape. A region bounded below by a cone
and above by a sphere.


