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(a) Plot the point with cylindrical coordinates (2, 27r/3, 1) and find its rectangular

coordinates.
(b) Find cylindrical coordinates of the point with rectangular coordinates (3, —3, —7).
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Cylindrical coordinates are useful in problems that involve symmetry about an axis,
and the z-axis is chosen to coincide with this axis of symmetry. For instance, the axis of
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M " EXAMPLE 3 Evaluate [[[, x> dV, where E is the solid that lies under the paraboloid
z =4 — x* — y* and above the xy-plane (see Figure 10).
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EXAMPLE 4 A solid E lies within the cylinder x* 4+ y* = 1 to the right of the
xz-plane, below the plane z = 4, and above the paraboloid z = 1 — x* — y*.
(See Figure 12.) The density at any point is proportional to its distance from the axis of

the cylinder. Find the mass of F.
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EXAMPLE 5 Evaluate [~ [ [* (> 4 ) gz aydx.
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M : EXAMPLE 1 The point (2, 7/4, 7/3) is given in spherical coordinates. Plot the point
and find its rectangular coordinates.
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EXAMPLE 2 The point (0, 2+/3, —2) is given in rectangular coordinates. Find
spherical coordinates for this point.
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Exa “p e - EXAMPLE 3 Evaluate [[[, e """ 4V, where B is the unit ball:
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NOTE It would have been extremely awkward to evaluate the integral in Example 3 with-
out spherical coordinates. In rectangular coordinates the iterated integral would have been
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EXAMPLE 4 Use spherical coordinates to find the volume of the solid that lies above
the cone z = v/x2 + y? and below the sphere x* + y* + z* = z. (See Figure 9.)
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26. Evaluate ([, y>dV, where E is the solid hemisphere
x*+y2+22<9,y=0.
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