Recall:

If the region bounded by the function y = f(x) and y =0fora<x < bis

rotated about the y-axis, then

b
4 —/ 27xf(x) dx.
a
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In Class Work

Find the volume of each solid described below, using the shells.

1. The solid formed when the region bounded by y = sin(x?) and the
x-axis for 0 < x < /7 is rotated about the y-axis

2. The solid formed when the region bounded by by the parabola
y = —x? + 8x — 15 and the x-axis is rotated about the line x = 1

3. The solid formed when the region bounded by y = x, y = —x, and
y = 1 is rotated about the x-axis.
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Solutions:

1. The solid formed when the region bounded by y = sin(x?) and the
x-axis for 0 < x < /7 is rotated about the y-axis

v

08

Disks/washers isn't a good option

Use shells!

v

v

Shells around y-axis means dx

v

radius=x, height=sin(x?)

e
Volume = / 2nx sin(x?) dx
0

u = x% du=2xdx

x=+/T VT

Volume = / msin(u) du = —m cos(x?)
x=0

0

_ _W(cos(w) —cos(O)) = on
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Solutions:

2. The solid formed when the region bounded by by the parabola
y = —x? + 8x — 15 and the x-axis is rotated about the line x = 1

» Again use Shells
» Shells about vertical axis means dx

» height=f(x) = —x2 4+ 8x — 15; radius=x — 1.

I

Volume

Math 104-Calculus 2

— . > Intersection points:

x> 48x—15=0 = —(x—5)(x—3)=0
= x=3,x=5

5
= / 21(x — 1)(—x? + 8x — 15) dx
3
5
= ...:277/ —x3 +9x% — 23x + 15 dx
3

4 232
= o - X 433 -2 L5k =...=2r-4=8r
4 2 ;
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Solutions

3. The solid formed when the region bounded by y = x, y = —x, and
y = 1 is rotated about the x-axis.

08

06

04

02

» Washers would require two integrals. Use shells.
> Shells about x-axis means dy

> height=right-left=y — (—y); radius=y.

Volume
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1 1
/ 2n(y)(2y) dy = 27 / 2y* dy
0 0

1

A 4 4
—vy —_ —
37,73
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