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6. (13 points) Let a and b be positive numbers. The region bounded by the positive y-axis, the
positive x-axis, the vertical line x = b and the curve y = e−ax is revolved about the x-axis.

(a) (6 pts.) Find the volume of the resulting solid. (Yes, your answer will involve a and b.)

Have,

Volume of a slice (Vslice) ≃ πr2∆x, where r = e−ax.

Therefore,

Vslice ≃ π(e−ax)2∆x = πe−2ax∆x.

and so

Total Volume =

∫

b

0

πe−2ax dx =
πe−2ax

−2a

∣

∣

∣

∣

b

0

=
πe−2ab

−2a
−

π

−2a

=
π

2a
(1 − e−2ab).

(b) (7 pts.) Suppose we let b → ∞, creating a solid with an infinitely long neck. Does this solid
have finite volume? If so, find it (showing step-by-step work.) If not, explain why not.

V = lim
b→∞

π

2a
(1 − e−2ab) =

π

2a
,

since e−2ab
→ 0 as b → ∞, (because a > 0).

So,

V =
π

2a
is finite.
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