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Volume by Disk/Washers - Classwork

lst problem: ¥ ou are given the function ¥ = f(x) and you are looking at between & =gand x =5 You are then

going to rotate the funchon about the saxis. ‘The 3-Ib object you get appears like the one bdow.
Wewish to find the volume of the object. If you are to lock at a cross section by slicing it
perpendicular to the seaxis, we get a circle. The formal name for this circle is a disk. The area of this

disk is 7/ where R is the radius of the disk In reality though, this disk iz a 3-10 shape with a width
of Ax. 5o the volume of a representative disk 1s quA - Ar If we take thinner and thinner disks,
Aj gets dose to zero. So the volume of the solid is limEnz‘ﬁ.z - Ay which we know to be a

1

Reimann sum. Cur job is to find K The way we will do_this 15 to draw the Fadms and label the

&
endpoint as (x,y) So we end up with the disk formula: /"= thﬁ"zaﬁ’

r=711)

The Digk Formula

)
A 7 =a [ Rrif width of disk is along x - axis

b 7
y=nfﬁ2ayifwidm of disk is along y- axis
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Znd problem: The problem remains the same except the region betwesn two airves are rotated about the seaxis.
Instead of creating a disk, we create a washer (2 concentric cirdles with “air” in between) Using

the same arpument, the area of the washer is F — 7 where R is the cutside radius and ris the

E
inside rads. So, we end up with f/'=;:1:f(£{'2 —f'2) i

The Washer Formula

V=nj'(ﬁ2 —ﬁ)dxifwidth

a U \} b of washer is along .1 - axis

I/'=a1:j:(}?2 —ﬂ)@’vifwicuh

of washer is along y - axis
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Generalizations:
1 Draw the function (3). 2. Determine the region to rotate. 3a. If it 15 rotated about the xaxis or any
horizontal line, it is a & problem and everything must be in terms of 2 3b If it is rotated about the y-axis or
any vertical line, if is a gy problem and sverything must be in terms of ». 4a If itis a disk problem, you need to
find E 4b . If it is washer problem, you need to find R and » 5. When in doubt, label the pomnt on the
disk/washer as (2, ). y is 4 vertical distance and »x is 4 horizontal distance.
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Example 1) Find the volume if the region endosing p =2.x, ¥ =0, x =3 is rotated about the

4 x-aEis b} (the lir}e_y =6

Fe_ 7 .= R=_10 r=_5-12¥
V= I~ V=
\ = TTB(P\Z ‘W&@km' () & -
E 3 RPN
\} = (/Z)c\i& T\((K’“(Q-Z\(\ l}(
B
V< v
3
0
=T / 30 *oj
T 3T
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v )

Ezample 1) Find the volume if the region enclosing y=0, r=3 15 rotated about the

“3 &
dj the y-axis gl thelinex= 3 f) thelinesx = 4

®

R= 5
V=

b
TR
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3,
Example 2) Find the volume if the region endlosing y=x-1, » =0,.,‘Lé= 3 1s rotated about the

4) x-axis J_}( by theline y = 2 c? theline y= 3

I
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=Y *\

>3
Example 2) Find the volume if the region enclosing p=x-1, ¥ =0,0r=3 135 rotated about the

d) the y-axis e)l the linex= 3 f) theline x :C?
b
= 3 r=_ 4+
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Example 3) Find the valume if the repion endosing y=x°, y =0,0=2 is rotated about the

4) x-a¥is b) theline y = 4 c) theline y=5
L

oty

4
I

o =

W '

"

i

- 2
R=__f  «= R=_3 = > T
V= V=
L
I ><> l% T\1s -(x'—x\ \x
° J
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Example 3) Find the volume if the region enclosing y =%, r=0,r=2 is rotated about the

d) the p-axis € theline =2 f) thelinese =4
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Example 49 Find the volume if the repion enclosing ¥ =1+1 I, p=lxr=41i rotatéd about the

4) x-axis %7( ll:w) the linn;:uy =3 <) theliney =5

10
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v = \\A‘\S_ (V\V‘;\:\x&

\ \ 2=\

Example 4) Find the volume if the region enclosing y =1+ '\;s;c',y=1,,t'=4 1s rotated zﬁ)out the
d) the y-axis ) the line x = 4 A\ b thelingx =6

e
==

11
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