
Math 241 Fall 2017 Dr. Harron
Classwork 13 Name:

Show all work and circle/box your final answer. All answers must be simplified unless stated
otherwise. If you finish early, you may leave with my approval.

1. (0 points) Find the volume of the solid that lies between planes perpendicular to the x-axis
at x = −1 and x = 1. The cross-sections perpendicular to the x-axis between these planes are
squares whose bases run from the semicircle y = −

√
1 − x2 to the semi circle y =

√
1 − x2.

2. (0 points) Find the volume of the solid found by revolving the area bounded by y = sinx cosx
from x = 0 to x = π/2 about the x-axis.

 14. Cavalieri’s principle A solid lies between planes perpendicular 
to the x-axis at x = 0 and x = 12. The cross-sections by planes 
perpendicular to the x-axis are circular disks whose diameters run 
from the line y = x>2 to the line y = x as shown in the accom-
panying figure. Explain why the solid has the same volume as a 
right circular cone with base radius 3 and height 12.
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Volumes by the Disk Method
In Exercises 15–18, find the volume of the solid generated by revolv-
ing the shaded region about the given 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.

 19. y = x2, y = 0, x = 2 20. y = x3, y = 0, x = 2

 21. y = 29 - x2, y = 0 22. y = x - x2, y = 0

 23. y = 2cos x, 0 … x … p>2, y = 0, x = 0

 24. y = sec x, y = 0, x = -p>4, x = p>4
 25. y = e-x, y = 0, x = 0,  x = 1

 26. The region between the curve y = 2cot x and the x-axis from 
x = p>6 to x = p>2

 27. The region between the curve y = 1>122x2 and the x-axis from 
x = 1>4 to x = 4

 28. y = ex - 1,  y = 0,  x = 1,  x = 3

In Exercises 29 and 30, find the volume of the solid generated by 
revolving the region about the given line.

 29. The region in the first quadrant bounded above by the line 
y = 22, below by the curve y = sec x tan x, and on the left by 
the y-axis, about the line y = 22

 30. The region in the first quadrant bounded above by the line y = 2, 
below by the curve y = 2 sin x, 0 … x … p>2, and on the left by 
the y-axis, about the line y = 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 = 25y2, x = 0, y = -1, y = 1

 32. The region enclosed by x = y3>2, x = 0, y = 2

 33. The region enclosed by x = 22 sin 2y, 0 … y … p>2, x = 0

 34. The region enclosed by x = 2cos (py>4), -2 … y … 0, 
x = 0

 35. x = 2>2y + 1, x = 0, y = 0, y = 3

 36. x = 22y>( y2 + 1), x = 0, y = 1

Volumes by the Washer Method
Find the volumes of the solids generated by revolving the shaded 
regions in Exercises 37 and 38 about the indicated axes.

 37. The x-axis 38. The y-axis
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Find the volumes of the solids generated by revolving the regions 
bounded by the lines and curves in Exercises 39–44 about the x-axis.

 39. y = x, y = 1, x = 0

 40. y = 22x, y = 2, x = 0

 41. y = x2 + 1, y = x + 3

 42. y = 4 - x2, y = 2 - x

 43. y = sec x, y = 22, -p>4 … x … p>4
 44. y = sec x, y = tan x, x = 0, x = 1

In Exercises 45–48, find the volume of the solid generated by revolv-
ing each region about the y-axis.

 45. The region enclosed by the triangle with vertices (1, 0), (2, 1), 
and (1, 1)

 46. The region enclosed by the triangle with vertices (0, 1), (1, 0), 
and (1, 1)

 47. The region in the first quadrant bounded above by the parabola 
y = x2, below by the x-axis, and on the right by the line x = 2

 48. The region in the first quadrant bounded on the left by the circle 
x2 + y2 = 3, on the right by the line x = 23, and above by the 
line y = 23

In Exercises 49 and 50, find the volume of the solid generated by 
revolving each region about the given axis.

 49. The region in the first quadrant bounded above by the curve 
y = x2, below by the x-axis, and on the right by the line x = 1, 
about the line x = -1
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3. (0 points) Find the volume of the solid generated by revolving the shaded region about the
x-axis.

 14. Cavalieri’s principle A solid lies between planes perpendicular 
to the x-axis at x = 0 and x = 12. The cross-sections by planes 
perpendicular to the x-axis are circular disks whose diameters run 
from the line y = x>2 to the line y = x as shown in the accom-
panying figure. Explain why the solid has the same volume as a 
right circular cone with base radius 3 and height 12.
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Volumes by the Disk Method
In Exercises 15–18, find the volume of the solid generated by revolv-
ing the shaded region about the given axis.

 15. About the x-axis 16. About the y-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.

 19. y = x2, y = 0, x = 2 20. y = x3, y = 0, x = 2

 21. y = 29 - x2, y = 0 22. y = x - x2, y = 0

 23. y = 2cos x, 0 … x … p>2, y = 0, x = 0

 24. y = sec x, y = 0, x = -p>4, x = p>4
 25. y = e-x, y = 0, x = 0,  x = 1

 26. The region between the curve y = 2cot x and the x-axis from 
x = p>6 to x = p>2

 27. The region between the curve y = 1>122x2 and the x-axis from 
x = 1>4 to x = 4

 28. y = ex - 1,  y = 0,  x = 1,  x = 3

In Exercises 29 and 30, find the volume of the solid generated by 
revolving the region about the given line.

 29. The region in the first quadrant bounded above by the line 
y = 22, below by the curve y = sec x tan x, and on the left by 
the y-axis, about the line y = 22

 30. The region in the first quadrant bounded above by the line y = 2, 
below by the curve y = 2 sin x, 0 … x … p>2, and on the left by 
the y-axis, about the line y = 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 = 25y2, x = 0, y = -1, y = 1

 32. The region enclosed by x = y3>2, x = 0, y = 2

 33. The region enclosed by x = 22 sin 2y, 0 … y … p>2, x = 0

 34. The region enclosed by x = 2cos (py>4), -2 … y … 0, 
x = 0

 35. x = 2>2y + 1, x = 0, y = 0, y = 3

 36. x = 22y>( y2 + 1), x = 0, y = 1

Volumes by the Washer Method
Find the volumes of the solids generated by revolving the shaded 
regions in Exercises 37 and 38 about the indicated axes.

 37. The x-axis 38. The y-axis
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Find the volumes of the solids generated by revolving the regions 
bounded by the lines and curves in Exercises 39–44 about the x-axis.

 39. y = x, y = 1, x = 0

 40. y = 22x, y = 2, x = 0

 41. y = x2 + 1, y = x + 3

 42. y = 4 - x2, y = 2 - x

 43. y = sec x, y = 22, -p>4 … x … p>4
 44. y = sec x, y = tan x, x = 0, x = 1

In Exercises 45–48, find the volume of the solid generated by revolv-
ing each region about the y-axis.

 45. The region enclosed by the triangle with vertices (1, 0), (2, 1), 
and (1, 1)

 46. The region enclosed by the triangle with vertices (0, 1), (1, 0), 
and (1, 1)

 47. The region in the first quadrant bounded above by the parabola 
y = x2, below by the x-axis, and on the right by the line x = 2

 48. The region in the first quadrant bounded on the left by the circle 
x2 + y2 = 3, on the right by the line x = 23, and above by the 
line y = 23

In Exercises 49 and 50, find the volume of the solid generated by 
revolving each region about the given axis.

 49. The region in the first quadrant bounded above by the curve 
y = x2, below by the x-axis, and on the right by the line x = 1, 
about the line x = -1
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4. (0 points) Use the shell method to find the volume of the solid generated by revolving the
region bounded by the curves and lines about the y-axis: y = x2, y = 2 − x, x = 0, for x ≥ 0


