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Q-1) For any real number t > 0, let A(t) be the volume of the solid obtained by rotating the region

under the curve y =
1

x2 + 1
and above the curve y = 0 from x = t to x = et around the y-axis.

Find lim
t→∞

A(t).

Solution:

A(t) = 2π

∫ et

t

x

x2 + 1
dx = π

(
ln(x2 + 1)

∣∣∣et
t

)
= π ln

e2t2 + 1

t2 + 1
.

Now it is clear that
lim
t→∞

A(t) = π ln e2 = 2π.


