Math Sheet

Name Score Teacher Date

Volumes Using Cylindrical Shells

Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

1. Rotate the shaded region about the vertical line x = 0.
y= L a)(x+ 2)-<x +i>
2 2

Region: between this curve and y = 0 from x = -4 to -1/2.

y

A
N

Show shell radius, positive height, setup, and exact volume:

2. Rotate the shaded region about the vertical line x = 0.
y= 2-<x- i)-(x- 3)
2

Region: between this curve and y = 0 from x = 3/2 to 3.

y x=0

Show shell radius, positive height, setup, and exact volume:

Exact volume; cubic units.
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Volumes Using Cylindrical Shells

Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

3. Rotate the shaded region about the vertical line x = 0.
y=-1 .(x+i>.(x+1).(x+o)
2

Region: between this curve and y = 0 from x = -3/2 to 0.

y -x:O

05

054

X
Show shell radius, positive height, setup, and exact volume:
4. Rotate the shaded region about the vertical line x = 0.
y= i X - i -Cx- 4)
2 2
Region: between this curve and y = 0 from x = 3/2 to 4.
y x=0
0.54
2 g
-0.54
1
-1.54
X

Show shell radius, positive height, setup, and exact volume:

Exact volume; cubic units.
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Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

1.y = F(x); rotate about x = 0.

F(x) = %.(X+4).CX+2>_(X+%>

Roots and limits: -4, -2, -1/2.

Volumes Using Cylindrical Shells

y x=0
14
h
, r
£
h
1]
2]
Total volume = E-T\W 117
15 640
_ 23303
1920

Exact volume; cubic units.
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Worked Answer Key

rx)= -1 -X

Lobe 1: -4 to -2

hoo= Lx®+ 2 x2+ 1 x42
2 4 2
ohe = - —oxt- B3 M2 2x
2 4 2

2
2-T|'[- Loxto B3 M2 2xdx
2
-4

Ppg=- Lox®- BBt sl x?
10 16 6
P2)-Peay= 2. [
15 15
vi= 24
15

Lobe 2: -2 to -1/2

hog=- Lx3- Bx? Lxo 2
2 4 2
ohe = —ox*+ 12 X3+ 1 x%a2.x
2 4 2
1
2
2]‘\'[ x4 B x3+ M x%42.x dx
L 72 4 2

Pr= b xS+ 13 xA 1L 3,2

10 16 6
P(12)-pr2)= 28 . [
3840 15
Voo 1197
640

Teacher Date

cubic units
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Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

2.y = F(x); rotate about x = 0.

F(X) = 2-(x - %}(x - 3)

Roots and limits: 3/2, 3.

Teacher Date

Total volume = 8_1“'
16
_ 81

16

Exact volume; cubic units.
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Volumes Using Cylindrical Shells
Worked Answer Key

rx) = X
Lobe 1: 3/2t0 3
hog= - 2.X°+9.x- 9

rohe) = - 2x3+9.x%- 9.x

3
2.7\'[- 2x%+9.x%- 9.xdx
3

2

Poo=- ~x*+3.x3 2.2
2 2
PE)-PER)= 0- (&
32
vi=8 1
16

cubic units
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Volumes Using Cylindrical Shells
Worked Answer Key

Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

3.y = F(x); rotate about x = 0.

Foo = -1 .(x +%>.(x +1)(x+0)

Roots and limits: -3/2, -1, 0.

y 19 rx)= -1 -X

Lobe 1: -3/2to -1

o heo = X3+ 2 x%+ 2 x
2 2
. ohe = - x*- 2x3- 3.2
A 2 2
1 b
5 N, )
2T [ - oxt 53 2% dx
£ 2 2
0.5 —
2
Poo=- Lx®- Sxt L3P
5 8 2
g 3 27
P(-1)-P(32)= _° -
40 640
vi=_2t Tt
320
Lobe 2:-1to 0
ho=- x*- 2x?- 2x
2 2
rooh) = X+ 2 x3+ 3 x2
2 2
0
2-T\'[x4+i-x3+i-x2dx
& 2 2
Poo= Lo+ S x+ 18
5 8 2
_ -3
P(0)-P(-1)= O-
40
v2=_2 10
20
Total volume = 2_1T\'+iﬂ'
320 20
69 cubic units

320

Exact volume; cubic units.
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Volumes Using Cylindrical Shells
Worked Answer Key

Use cylindrical shells to find each exact volume. Show radius, positive height, setup, and evaluation.

4.y = F(x); rotate about x = 0.

F(x)=%-<x- %)(x 4)

Roots and limits: 3/2, 4.

y ‘=0 rx) = X
0.5
Lobe 1: 3/2to 4
hoo=- Lx®+1x- 3
. " | 2 4
2 4
h ohe = - —x3+ 2 X2 3.x
2 4
-0.5
4
2T|'[- L3+ X2 3.xdx
N 5y 2 4
2
s Pro=- Loxtellx3. 342
8 12 2
* 8 117
P@)-P@ER)= - [ _
3 128
vi= 1875
192
Total volume = ET\'
192
_ 1375
192

Exact volume; cubic units.
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