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Calculus AB
Lesson: April 23, 2020

Objective/Learning Target:
Students will calculate the volume of a solid of revolution
using the washer method.



Warm-Up:

Watch Videos: Leading up to the \Washer Method
The Washer Method

Read Article: Washer Method (scroll down to the
section titled Washer Method)



https://www.khanacademy.org/math/ap-calculus-ab/ab-applications-of-integration-new/ab-8-11/v/disc-method-washer-method-for-rotation-around-x-axis
https://www.khanacademy.org/math/ap-calculus-ab/ab-applications-of-integration-new/ab-8-11/v/generalizing-the-washer-method
https://www.mathsisfun.com/calculus/solids-revolution-disk-washer.html

Notes:

. The Washer Method

Let f and g be continuous and nonnegative on the closed interval [a, b].
as shown in Figure 5.28(a). If g(x) < f(x) for all x in the interval, then
the volume of the solid formed by revolving the region bounded by the
graphs of fand g (@ < x < b) about the x-axis is

Volume = 7| {[f(x)]* — [g(x)]*} dx.

flx) is the outer radius and g(x) is the inner radius.



Examples:

Find the volume of the solid formed by revolving the region bounded by the
graphs of

flx) = V25 — xZand g(x) = 3 y=v25-x°
about the x-axis (see Figure 5.29). I :
SOLUTION First find the points of intersection of f and g by setting f(x) equal
to g(x) and solving for x. =T
f(r) = g(.x') Set f(x) equal to glx). } £ x
V25— =3 Substitute for 7(x) and g(x). -H—4-3-2-1 12345\
25—-x2=9 Square cach side. Plane region
16 = x* (a)
4 =x Solve for x.

FIGURE 5.29

Using f(x) as the outer radius and g(x) as the inner radius, you can find the volume
of the solid as shown.

4
Volume = 7 f {{A(x)]? = [glx)P} dx Washer Method
-4
4
Yy v ]
= wf [(\ 25— ,l.")‘ = (3)2] dx Substitute for f(x) and g(x).
-4
4
= ﬂ"- (16 — x?) dx Simplify.
-4
r.\' 4
= 17[ 16x — —J Find antiderivative.
314
2567
= 3 Apply Fundamental Theorem.
Solid of revolution
= 268.08 Round to two decimal places. LR

(b)
So. the volume of the solid is about 268.08 cubic inches.



Examples:

Find the volume of the solid formed by revolving the region bounded by the graphs of
= Jxand y = x? about the x-axis, as shown in Figure 7.20.

Solution In Figure 7.20, you can see that the outer and inner radii are as follows.

R(.t‘) = \/; Outer radius

r(x) = x2 Inner radius

Integrating between 0 and 1 produces

b
V== J- ([R(x)]* — [r(x)]?) dx Apply washer method.

= f (V3] - (7 ax

i | § (x = x‘) dx Simplify.
0
X
ol | ? - ?]0 Integrate.
3w

y=x
1 (L)
Ax
y=x
R=\/x
}r:x’
©.0)] \ 1
Plane region

Solid of

- l RS "
revolution

Solid of revolution
Figure 7.20



Practice:

Find the volume of the solid generated by revolving the region bounded by f(z) =2—z2,
g(z) =-of1 — 2. = —1,and z = 1 about the z-axis.




2)

Practice:

T
Find the volume of the solid generated by revolving the region bounded by 7y = sin 5 and

T iy
Yy = COS 5 on the interval [0, E] , about the gz -axis.

The figure below shows the bounded region in Quadrant | that is to be revolved about the g -

axis.

flx) = cos(x)

glx) = sén(x)

z=n/2
]



Answer Key:
Once you have completed the problems, check your answers here.

22

D

1) The volume of the solid is 7 cubic units.

2) The volume of the solid is 7+ cubic units.



Additional Practice:

In your Calculus book read through Section 7.2 and complete
problems 5, 13, and 31 on page 463

Interactive Practice

Extra Practice with Answers



http://web.mph.net/academic/math/dmeehan/Worksheets/AP%20Calculus%20AB/Q4%20Review%20Ch%208%20Volume%20Washers%20and%20Disks.pdf
https://www.khanacademy.org/math/ap-calculus-ab/ab-applications-of-integration-new/ab-8-11/e/the-washer-method

