SECTION 7.7 Finding the Volume of a Solid of Revolution—Shells
IN-SECTION EXERCISES:

EXERCISE 1.

Note that: y =22 «—= =z = Sy

Choose a value of y between 0 and 8. A typical ‘disk with hole’ at this distance y has outer radius 2 and
inner radius /. The ‘slice’ has thickness dy. The volume of the ‘slice’ is given by:

€2 -7,
m(2%)dy — w(y)*dy = w(4 - y*/*)dy ;
C=2
|
The desired volume is found by ‘summing’ these slices as y travels from 0 to 8: 2 QS‘
8
. . 4
| =)y = way - 20 s = w32 - 3870 = w32 - S8 = w2 - 22) = O
o 5 0 5 5 5 5
EXERCISE 2.
desired volume = 2 / 2rax/r? — a2 dx (shell formula)
0
= 471'/ x\Vr? —a?2dx (pull out constant 27)
0
4 " _9
= (77;)/ (=2)zv/r? — 22dx  (multiply by 1 in form — linearity)
~2) J _
0
= 727r/ ul/? du (rename in terms of u, new limits)
r2
2 3/2 0 .
=27 - U ’ﬂ (Simple Power Rule)
4m 2\3/2 C
= —3[0 — (r°)°7%) (evaluate antiderivative)
4
= —%(—rg) (simplify)
4, o
=37 (simplify)

END-OF-SECTION EXERCISES:
1. Using shells: Z

! 3 4 4
/ 2nx(2x) dx = ar |t = —W(l -0) = il
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Using shells:
a3 |2 B 41

2
/1 2 (2x) dr = dre | =3 (23 —1%) = —

Using disks: The bottom section has volume:

m(22 —1%)2 = 27(3) = 67

For the top section, choose a value of y between 2 and 4. The ‘slice’ at this value of y has outer radius

2 and inner radius 4. Summing these ‘slices’ yields:

2 107

4 4 2 3
| e =Gty = [ wa—yay = nay - 501 = w06 - )~ (5= 5 =

2 43 3

Thus, the total volume is:

6 -+ 107 281
T+ — = —
3 3

Which was was easier?

Using shells:

1 1 1
/ 2nxe” dx = 27r/ xze® dx = 2mw[xe” |(1) - / e” dz|
0 0 0

= 2nfe — (¢ |,)] = 2nle — (¢! — %))
=27
Using shells:

2 2
/ 2rxe” do = 2mw[xe” |f - / e® dx]
1 1

= 21(2¢% — ¢) — (¢ |})]

=27[2e? — e — (€% —¢)]

o
b,

= 27(e?)
Generate the right circular cone by revolving y = —%x + h about the y-axis. Using shells, the volume
is:
T h 2 h T T
/ 27rﬂc(—fyc—|—h)dx:—i xzdac—|—27rh/ xdx
0 r T Jo 0 h
27Th .%'3 r 332 r k
21h
= _BT(T?)) + mh(r?)
= lwh,ﬂ -\_}
3 [\

A typical ‘shell’ has height h. The volume is:

T 2
onzhdr = 2mh— ‘T = nh(r? = 0) = 7r’h
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