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6 1 | Volumes Using Cross-Sections
A4

EXAMPLE 2 A curved wedge is cut from a circular cylinder of radius 3 by two planes.
One plane is perpendicular to the axis of the cylinder. The second plane crosses the first
plane at a 45° angle at the center of the cylinder. Find the volume of the wedge.

FIGURE 6.6 The wedge of Example 2,
sliced perpendicular to the x-axis. The
cross-sections are rectangles.

10. The base of the solid is the disk x> + y* = 1. The cross-sections
by planes perpendicular to the y-axis between y = —land y = 1
are isosceles right triangles with one leg in the disk.
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5. The base of a solid is the region between the curve y = 2V sinx
and the interval [0, 7] on the x-axis. The cross-sections perpen-
dicular to the x-axis are

a. equilateral triangles with bases running from the x-axis to the
curve as shown in the accompanying figure.

b. squarcs with bases running from the x-axis to the curve.

Volumes by the Disk Method
In Exercises 1518, find the volume of the solid generated by revolv-
ing the shaded region about the given axis.

17. About the y-axis
18. About the x-axis
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Find the volumes of the solids generated by revolving the regions
bounded by the lines and curves in Exercises 19-28 about the x-axis.

20 y=x°, y=0, x=2

Find the volumes of the solids generated by revolving the regions
bounded by the lines and curves in Exercises 31-36 about the y-axis.

31. The region enclosed by x = Vsy? x=0,

32. The region enclosed by x = yy‘, x=0, y=2
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Volumes by the Washer Method

Find the volumes of the solids generated by revolving the shaded re-
gions in Exercises 37 and 38 about the indicated axes.
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51. Find the volume of the solid generated by revolving the region
bounded by vy = '\f; and the lines y = 2 and x = 0 about

a. the x-axis. b. the y-axis.

¢. the line y = 2. d. the line x = 4.
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6 2 | Volumes Using Cylindrical Shells

Revolution About the Axes
In Exercises 1-6, use the shell method to find the volumes of the

solids generated by revolving the shaded region about the indicated

axis.
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6. The y-axis
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28. a. The x-axis b. The line y
c. Theliney =5 d. The line y
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Choosing the Washer Method or Shell Method

29. Compute the volume of the solid generated by revolving the region
bounded by y = x and y = x* about each coordinate axis using

a. the shell method. b. the washer method.

33, The region in the first quadrant bounded by the curve x = y — y*
and the y-axis about

a. the x-axis b. the line y = 1

30. Compute the volume of the solid generated by revolving the trian-
gular region bounded by the lines 2y = x + 4,y = x,and x = 0
about

a. the x-axis using the washer method.
b. the y-axis using the shell method.

c. the line x = 4 using the shell method.
d

. the line y = 8 using the washer method.
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39. The region shown here 1s to be revolved about the x-axis to gener-
ate a solid. Which of the methods (disk, washer, shell) could you
use to find the volume of the solid? How many integrals would be
required in each case? Explain.
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