
Volumes of Solids of Revolution: Discs

We are going to learn how to use integrals to calculate the volume of a solid via the disc (or slice)
method. Let’s begin by sketching the graph of the function f(x) =

√
x between x = 0 and x = 1,

making sure to label the x- and y-axes.

Imagine rotating this curve around the x-axis one time. The object whose surface we sweep out
is an example of a solid of revolution. Sketch the solid of revolution obtained by revolving our
curve around the x-axis (and make sure to label the x- and y-axes).

We want to find a way to calculate the volume of this solid. When we were finding the area
underneath a curve y = f(x), we divided it into infinitely many rectangles with heights f(x)
and infinitesimal widths dx and added up the areas of each of these (by integrating). Let us
try something similar here. Imagine slicing the solid along planes parallel to the y-axis and
perpendicular to the x-axis, producing discs with circular cross-sections. Indicate one of these
discs on your sketch of the solid above (Don’t pick the disc on the very end - Instead show one in
the middle of the solid). If we slice the solid into infinitely many discs, each of their widths will
be dx. What is the radius of the disc you indicated above?

Knowing that the volume of a right circular cylinder is given by V = A · h, where A is the area
of a cross-sectional face (in this case, a circle) and h is the height (or, because our cylinders are
turned sideways, the width), what is the volume of our disc? (The area of a circle is given by
A = πr2.)

Now we just need to add up the volumes of all infinitely many of our discs, which we can do by
integrating from the smallest x value to the largest one (from the left-hand side of our solid at
x = 0 to the right-hand side at x = 1). Write an expression for the volume V of our solid of
revolution in terms of a definite integral.
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Now calculate the definite integral to find the volume of the solid.

Using the formula we just derived (V =

∫ b

a

π[f(x)]2 dx), find the volume of the solid created by

revolving the curve y = 4− x2 from x = 0 to x = 2 around the x-axis.
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