Discussion questions
April 11, 2018
Disks and washers vs shells
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PART A (Disks/washers)

1. Find the volume of the solid of revolution obtained by rotating the region bounded by y = x2, y = 0, x = 2 about the y-axis.
2. Find the volume of the solid of revolution obtained by rotating the region bounded by y = sec x, y = 0, x = -/4, x =  /4, about the x-axis.  
3. Find the volume of the solid of revolution obtained by rotating the region bounded by y = x, y = 1, x = 0, about the x-axis.
4. Find the volume of the solid of revolution obtained by rotating the region bounded by 4 – x2, y = 2 – x, about the x-axis.
5. Find the volume of the solid of revolution obtained by rotating the region enclosed by the triangle with vertices (1, 0), (2, 1), and (1, 1), about the y-axis.
6. Find the volume of the solid of revolution obtained by rotating the region in the first quadrant bounded above by y = x2, below by the x-axis, and on the right by the line x = 1, about the line x = -1.
7. Find the volume of the solid of revolution obtained by rotating the region in the second quadrant bounded above by the curve y = - x3 , below by the x-axis, and on the left by the line x = -1, about the line x = -2.



PART B (Shells)
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1.  Find the volume of the solid obtained by rotating about the the y-axis the region bounded by y = 2x2 – x3 and y = 0.
2.  Find the volume of the solid obtained by rotating about the y-axis the region between y = x and y = x2.
3.  Use shells to find the volume of the solid obtained by rotating about the x-axis the region under the curve y = x1/2 from 0 to 1.
4.  Find the volume of the solid obtained by rotating the region bounded by y = x – x2 and y = 0 about the line x = 2.
5.  Find the volume of the solid obtained by rotating the region bounded x = 1 + (y – 2)2 and x = 2 about the x-axis.
6.  Find the volume of the solid obtained by rotating the region bounded by y = 4x – x2  and y = 3 about the axis x = 1.



7.  Each of following integrals represents the volume of a solid.  Describe the solid:
(a) 
  
(b) 
  
(c) 
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Practice quiz A                          



1.   Sketch the region in the first quadrant bounded by the x-axis, the y-axis, the line  and the curve .   This region is rotated about the y-axis.  Using the shell method, write a definite integral that expresses the volume of this solid of revolution.  You need not evaluate this integral.
2.     The base of a certain solid is the disk  x2 + y2 ≤ 25 in the xy-plane.  Each cross-section of the solid cut out by a plane perpendicular to the x-axis is an isosceles right triangle with its hypotenuse on the base of the solid.  Express the volume of the solid as a definite integral.  Do not evaluate.
3.     Consider the region in the xy-plane bounded by the parabola y = x2 and the line y = 36.  Revolve the region about the line x = 11.  Using the washer method express the volume as a definite integral.  Do not evaluate.  Be certain to sketch the region.

Extra Credit:   A solid is generated by revolving about the x-axis the region bounded by the graph of the positive continuous function y = f (x), the x-axis, and the fixed line x = a and the variable line x = b where b > a.    
Its volume, for all b, is b2 – ab.  Find the function f(x).

Practice Quiz B


1.   Let R be the region in the xy-plane bounded by the curves y = 4 – x2 and y = 0.   Find the volume of the solid obtained by rotating R about each of the following axes.  Sketch.  Express each answer as a definite integral.  Do not evaluate!

1.   x-axis


1.   y = -3


1.   y = 7


1.   x = 3


2.    Let R be the region bounded by the line y = x + 6 and the parabola y = x2.   Assume that R is rotated about the line x = - 6.   Using the method of shells, write an integral that expresses the volume of the solid of revolution generated by R. Do not evaluate the integral.  Sketch!

Extra Credit:   Find the volume that remains after a hole of radius 1 is bored through the center of a solid sphere of radius 2.


[bookmark: _GoBack]
Practice Quiz C                           

"I could have done it in a much more complicated way," said the red Queen, immensely proud.


1.   Sketch the region bounded by y = 1, x = 0, and y = tan3x.  
This region is rotated about the line y = 1.  Express the volume as a definite integral.  You need not evaluate this integral.

2.   Sketch the region bounded by y = x and y = 4x – x2.   
This region is rotated about the line x = 7.  Express the volume as a definite integral.  You need not evaluate this integral.

3.     The base of a solid S is a triangular region with vertices (0, 0), (3, 0), and (0, 2).  Cross-sections perpendicular to the y-axis are semi-circles.    Express the volume as a definite integral.  You need not evaluate this integral.


Extra Credit:   Suppose that a hemispherical bowl of radius r, initially full of a liquid, is tilted by 45 degrees.  How much liquid remains in the bowl?  You may express your answer as one (or more) definite integrals. You need not evaluate.
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assume this s the y-axis....then, the
‘edge of this cone would be the functior

The Math Guy enjoys his new profession.

“This i taking forever.
‘We should've gotten
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