
9/9/2013 Fall 2013, Calculus II Quiz 5 Solutions and Comments Sitaraman

1. Find the volume of the cone obtained by rotating the region between the line y = x and the x−axis from
x = 0 to x = 1 about the x−axis. Use cylindrical shells method. Graph the solid.

It helps to graph the cone and the cylindrical shells so that you know what the radius and the height
of each cylindrical shell is. In this case the cone will be lying sideways because we are rotating about the
x−axis. [Some of you rotated about y−axis]. The shells will also be horizontal.

Because the shells are parallel to x−axis, the integration will be along y−axis and everything will be in
terms of y. [As a general rule of thumb, in the slicing method the integration will be along the same axis as
the one you are rotating the area about. In cylindrical shells it will be along the other axis].

The radius of each shell will be just y and the height of each shell will be 1 − y because the shell goes
from the vertical line x = 1 to the line x = y. The y−values range from 0 to 1.

The volume of each shell is approximated by 2πrh(y) where r is the radius and h(y) is the height. The
volume of the entire solid will be given by adding up the volumes of all these shells and given by the integral∫ 1
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Now, if you rotated about the y−axis the answer would be the same, because the cone still has the same
radius and height. Moreover, you can get the integral by simply switching from y to x everywhere in the
above calculation. I did not take off too many points if you did this but please read the problem carefully
before starting, from now on.
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