
9/6/2013 Fall 2013, Calculus II Quiz 4 Solutions and Comments Sitaraman

1. Find the integral for the volume of the bowl shaped solid obtained by rotating the region between the
curve y = x2 and the y−axis from y = 0 to y = 1 about the y−axis. Use slicing into cylindrical disks
method. Graph the solid. You DO NOT need to evaluate the integral.

This solid will be shaped like a bowl with a pointed bottom and facing up, with the rim being the line
y = 1 between x = −1 and x = 1. The x−value at the top goes from -1 to 1 because the intersection of
y = x2 and y = 1 gives x2 = 1 =⇒ x = ±1.

You have to slice perpendicular to y−axis and integrate along y−axis. So everything will be in terms of y.
Each slice will have a cross-section that is circular (because this is a solid of revolution), say with area A(y).
The volume of each slice is approximated by the volume of the disk of area A(y) giving A(y)∆y because ∆y
is the thickness of each slice. The volume of the entire solid will be given by adding up the volumes of all
these slices and then taking the limit:

lim
∆y→0

∑
A(y)∆y =

∫ 1

0

A(y)dy

Cross-section’s (Slice’s) area
At any y, the cross-section of the slice (or cylindrical disk) has radius equal to x because the radius of

the slice (or disk) is just the length (the x−value) at that point. So the area A(x) = πx2 = π(
√
y)2. Here we

used the fact that, for each y the value of x is x =
√
y because y = x2. [In general, for a solid of revolution,

when you integrate along x−axis the area will be πy2 and when you integrate along y−axis area will be
πx2]. The volume is given by ∫ 1

0

π(
√
y)2 dy =

∫ 2

1

πy dx

You can leave it like this for the final answer. But just in case you are wondering, the integral equals[
πy2/2

]1
0

= π/2.
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