7.2 Volumes of Revolution: the Disk Method
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7.2 Volumes of Revolution: the Disk Method

From geometry, we find volumes of readily defined
geometric figures. For example:

Geometric Figure Volume
Sphere V=4mr
3
Right Circular Cone V=1trh
3

Right Circular Cylinder V=1r’h
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7.2 Volumes of Revolution: the Disk Method
To begin:
Focus on: Volume

Right Circular Cylinder V=1rr’h

Consider a soda can, and flip it onto it's side.
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7.2 Volumes of Revolution: the Disk Method

Disk Method

4, Disk Method 5
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7.2 Volumes of Revolution: the Disk Method

Known geometrical figures

For nonstandard geometrical
can use a formula, or calculus.

figures, there is no formula.
Instead, use calculus.
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7.2 Volumes of Revolution: the Disk Method
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Volumes of Revolution: the Disk Method
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7.2 Volumes of Revolution: the Disk Method

start
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7.2 Volumes of Revolution: the Disk/'Washer Method

Washer Method
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7.2 Volumes of Revolution: the Disk Method

finish
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7.2 Volumes of Revolution: the Disk Method
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7.2

Volumes of Revolution: the Disk Method

Rotate around the y-axis
(or a vertical line)

Axis of Revolution2

is the y-axis '®°

1
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7.2 Volumes
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EZ'Z Volumes of Revolution: the Disk Method
Volumes of Revolution - Disk Method

1. Sketch the curves and identify the region, using the points of
intersection.

2. Locate the axis of revolution on the sketch.

3. Decide whether to use a horizontal or vertical rectangle. The
rectangle should be perpendicular to the axis of revolution.

4. Sketch the rectangle and determine the variable of
integration.

e If the rectangle is horizontal, then integrate with respect to y (use
dy). The integrand must be in terms of y.

e If the rectangle 1s vertical, then integrate with respect to x (use dx).
The integrand must be in terms of x.

5. Determine the integrand: R?, or R* - r* ?

a) If the rectangle touches the axis of revolution, identify R as the
length of the rectangle. Find R in terms of the appropriate variable
(see above), and use R? as the integrand.

b) If the rectangle does not touch the axis of revolution, identify
R as the distance of the furthest end of the rectangle from the axis of
revolution and r as the distance of the closest end of the rectangle
from the axis of revolution. Use R? - r* as the integrand.
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7.2 Volumes of Revolution: the Disk Method

Find the volume of the solids generated by
revolving the region bounded by:

y=2x" y=0 X =2
about the given axes.
a) y-axis b) x-axis c¢)y=8 d)x=2

gl y=8

1st) sketch
6]
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7.2 Volumes of Revolution: the Disk Method

link link link r'l|ink
2 ) yoaxis | | b) x-axi y=8 | d)x=2
e @) y-axis ) X-axis C) y= ) X =
of rev vertical horizontal horizontal vertical
3rd)
ref.
rectangle:
_|_to
axis rev
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7.2 Volumes of Revolution: the Disk Method

2nd)
axis

a) y-axis gl y=8
of rev vertical

3rd)

ref.
rectangle:
_|_to

axis rev

4th)

decide: Ay=dy

dy or dx?

d
[C Hdy

Sth)
decide:
R? or R?-r*?

Calculus Home Page

ref. rectangle does NOT
touch the axis of revol.
Use R*- r?

F.rle‘[urn to problem
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7.2 Volumes of Revolution: the Disk Method

2nd) b)) x-axis g y=8
axis ,
of rev horizontal
3rd)
ref.
rectangle:
_|_to
axis rev
4th)
decide: _
dy or dx? Ax=dx
b
L€ Hdx

5th) ref. rectangle

decide: touches the axis of revol.
R? or R2-r2 2?2 UseR?
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F_rletum to problem

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework Part 1  Homework Part 2
Homework Part 3

22


http://www.battaly.com/calc/classnotes/
http://www.battaly.com/calc/calchw.htm#Chapter 7

7.2 Volumes of Revolution: the Disk Method
2nd)

— =8
axis C) y. 8 Lt &
of rev horizontal

3rd)

ref.
rectangle:
_|_to

axis rev

4th)

decide: _
dy or dx? Ax=dx

b

L€ Hdx

5th) ref. rectangle does NOT
decide: touch the axis of revol.
R? or R*-r*? UseR’-r?

F.rle‘[um to problem
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7.2 Volumes of Revolution: the Disk Method

axis

of rev vertical

3rd)

ref.
rectangle:
_|_to

axis rev

4th)

decide: Ay=dy

dy or dx?

d
[C Hdy

Sth)
decide:
R? or R?-r*?
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ref. rectangle does
touches the axis of revol.
Use R?

F_rle‘[urn to problem
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7.2 Volumes of Revolution: the Disk Method

K G: =£_Q)(_x1, 8': x+( F.vdl. G}gs‘}
3 \ o) 4-3(-¥'7'-¥+ A

fepe @&

F3uyt= 0
K Q'-'xij-(:aj#-
-3

X(3+x)=0

ox-g:%

cys "-u‘x
r X+ b
1.

a«.3 r-lf

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homewor! k Part 1  Homeworl k Part 2
Homeworl k Part 3

R X =3+ 3-dX"
Syt l=3 X4 3-2x- X
r X+ 3 e

X=X
T 20’

©G. Battaly 2011



©G. Battaly 2011

eay ! IL}E"’W 4
Lz}

o5 gt A’ s

~7r[a7r ¥3J’+76W3 e

6- Q’(*X =v4 b
337 Nn —-;x =0

y+7x =0
INGD . FER y/m) 0
s

o

27






©G. Battaly 2011

29



©G. Battaly 2011

30



	Page 1: background
	Page 2: Introduction
	Page 3: Volume of Revolution
	Page 4: problem
	Page 5: need calculus
	Page 6: example
	Page 7: Mar 7-7:32 PM
	Page 8: example
	Page 9: example
	Page 10: washer method
	Page 11: Mar 9-5:18 PM
	Page 12: example
	Page 13: example
	Page 14: revolve about y-axis
	Page 15: example
	Page 16: example about y-axis
	Page 17: step-by-step
	Page 18: practice setup
	Page 19: example about vertical line
	Page 20: example about vertical line
	Page 21: example about y-axis

	Page 22: example about x-axis

	Page 23: example about y=8
	Page 24: example about x=2

	Page 25: example about horizontal line
	Page 26: Mar 21-6:54 PM
	Page 27: Mar 21-6:34 PM
	Page 28: Mar 21-6:30 PM
	Page 29: Mar 6-6:46 PM
	Page 30: Mar 6-6:46 PM

