
Homework 3

Section 7.6
Due: 2-16-15

1. Gabriel’s horn is the name given to the solid shown below, which is formed by revolving about
the x-axis the unbounded region under the curve y = 1

x for x ≥ 1 (we will see much more of
this idea in Section 8.2).
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Gabriel’s horn on 1 ≤ x ≤ 10

An interesting fact is that Gabriel’s horn has a finite volume, but an infinite surface area.
This would mean, for instance, that you can fill Gabriel’s horn with a finite amount of paint,
but it would take an infinite amount of paint to color its inside surface!

Use the following formulas for the volume and surface area of Gabriel’s horn to show that the
former is finite while the latter is infinite. (You may only use the techniques learned in Section
7.6, i.e., do not use comparisons from Section 7.7!)
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(Hint: The substitution u = x2 might be helpful, and remember, 1
x = x

x2 . You may also use

that
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