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Outline For Today

Approximations to Volumes Using Cylinders

Method of Disks for Calculating Volume of Curves
Rotated Around an Axis



Volume of a Cylinder

* We want to find the
volume of a single
cylinder with irregular
base.




Volume of Cylinder

Volume = Base Area * Height




Approximate Volume

We can approximate the volume of a shape by using
several cylinders




The More Cylinders We Use The Better
The Approximation

12 cylinders 3 cylinders



The More Cylinders We Use The
Better The Approximation

The Yolume of Revolution Around the Horizontal Axis Between The Yolurme of Revolution Around the Horizontal Axis Between
fix) =
and
glx) =10 gix) =0
on the Interval [0, 2] on the Interval [0, 2]

12 cylinders 3 cylinders
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- Volume of Approximation

If A(x) is the cross section area at x then an
approximation to the volume is the sum of all the
cylinders.

n
Approximate Volume = Z A( xl*) AX
i—0




Actual Volume

As the number of cylinders goes to infinity the error
in the approximation goes to zero.

N—o0 <

Area= |Im Z A(X ) AX
1=0




The Yolume of Fevolution Around the Horizontal Axis Between




Your lurn

Suppose there is a prism 2 meters high whose cross
sectional x meters from the ground is a square with
side x. What is its volume?

A) m/2m D) 8 m
B) 8/3 tm E) 8/3m
C) 8/3m F) 4/3 m



Answer

Suppose there is a prism 2 meters high whose cross
sectional x meters from the ground is a square with
side x. What is its volume?

A) m/2m D) 8 m
B) 8/3 ® m E) 8/3 m
C) 8/3 i F) 4/3 m



- Lets Try Another One

Suppose we rotate the curve Y = X° from x=0 to x=2
about the x-axis. What is the volume of the resulting
shape?

A) 6n D) 16/5 m

B) 8/3 & E)32/5m
C) 32 F) 16/5




Answer

Suppose we rotate the curve frorn x=0 to x=2
about the x-axis. What is the volume of the resulting
shape?

A) 61 D) 16/5 m
B) 8/3 E)32/5m
C) 32 F) 16/5



Picture

The shape looks like

The %olume of Revolution Around the Horzontal Axis Between
fl::}:j:l o

on the Interval [0, 2]




- Method of Disks

If f(x) is non-negate on (a, b) then the volume obtained
by rotating f(x) about the x axis is:

b
Volume(x) = I;z . f (X)ZdX

This is called the “Method of Disks” because
the approximation to the volume is
obtained by adding the volume of disks.







 Cross Section Area

The area of a cross section at a x-coordinate x is:

Area(x) = - (f (X) +1)° =7 (9(x) +1)°
' = - [(x+1)° = (x* +1)°]
= - [X° +2x+1—(x* +2x° +1)]

— 7 [-x* —Xx° + 2X]




- Volume
The Volume is:

~ Volume(x) =

1
Iﬂ' J—x* — x* + 2x]dx
0

=7 [-X°15-x*/3+X°]

— 7 [-1/5-1/3+1]=7-7/15




General Method of Disks

Find the outer radius (i.e. the distance of to the outer
curve from the axis of rotation)

Find the inner radius (i.e. the distance of to the inner
curve from the axis of rotation)

Volume is

2
_‘.72- [outer |nner ]dX




