Math Sheet

Name Score Teacher Date

Volume Using Cross Sections

Sketch the base and cross section, then find the exact volume.

1. The base is the full noncircular ellipse inside the measured boundary

(x+3)2 +y_2 .
25 16

Cross sections perpendicular to the x-axis are right triangles with perpendicular legs w and 2w.

Sketch the base and a sample slice. Cross section (not to scale)

2w

Work:

V= cubic units

2. The base is the upper half of a noncircular ellipse inside the measured boundary

(3], ey
2) (y+3) .,
6

9 3

Restrict to y >= -3. Cross sections perpendicular to the x-axis are squares with side w.

Sketch the base and a sample slice. Cross section (not to scale)

Work:

V= cubic units

Exact volume; cubic units.
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Volume Using Cross Sections

Sketch the base and cross section, then find the exact volume.

3. The base is the upper half-disk inside the measured boundary

ey (7 3)

36 36

Restrict to y >= 5/2. Cross sections perpendicular to the x-axis are rectangles with base w and height 1w.

Sketch the base and a sample slice. Cross section (not to scale)

1w

Work:

V= cubic units

4. The base is the upper half of a noncircular ellipse inside the measured boundary

<x+1>2 (y+l>2
2 2
+ =1

36 9

Restrict to y >= -1/2. Cross sections perpendicular to the x-axis are rectangles with base w and height 1/2w.

Sketch the base and a sample slice. Cross section (not to scale)

1/2w

Work:

V= cubic units

Exact volume; cubic units.
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Volume Using Cross Sections
Worked Answer Key

Sketch the base and cross section, then find the exact volume.

1. The base is the full noncircular ellipse inside the measured boundary

Cx+3)2 +y_2 -1
25 16

Cross sections perpendicular to the x-axis are right triangles with perpendicular legs w and 2w.

y
4 Cross section (not to scale)
2w
w(t)
w
Bounds: -8 <= x <=2
* 1 .2 6 16
Rx)=- —_-X"- __.X+__
25 25 25
X w(x) = 8-/— x2S x2S
25 25 25
wor2 = - 04 x2. 384 4 1024
25 25 25
AW =lwer2= - 0% x2. 384 x4 102
25 25 25
2
V= [ . 64 2. 884 10241\ 4
5 25 25 25
Py = - 84 .x3. 192 2, 1024
75 25 25
V =P(2) - P(-8)
V= 3328 _ _ 28672 _ 1280 cubic units
75 75 3

Volume is the integral of cross-sectional area.

Exact volume; cubic units.
math-sheet.com Page 1 of 4



Math Sheet

Name Score Teacher

Volume Using Cross Sections
Worked Answer Key

Sketch the base and cross section, then find the exact volume.

2. The base is the upper half of a noncircular ellipse inside the measured boundary

(3 ooy

9 36

Restrict to y >=-3. Cross sections perpendicular to the x-axis are squares with side w.

y
Cross section (not to scale)
w
w() '
w
Bounds: -9/2 <= x <= 3/2
RO=- Lx?- Lx+3
9 3 4
X W(X):G-j- Lx?o Lxe2
9 3 4
w2 = - 4x2- 12.x+27
AK) = w2 = - 4.x3- 12.x+27

(- 4.x%- 12.x+ 27)dx

<
1
N|<b(\ﬁm|w

3

P(x) = - A x3 Bex2+27x
3

V = P(3/2) - P(-9/2)

ve 45 [, 243
2 2

Volume is the integral of cross-sectional area.

Exact volume; cubic units.
math-sheet.com
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Volume Using Cross Sections
Worked Answer Key

Sketch the base and cross section, then find the exact volume.

3. The base is the upper half-disk inside the measured boundary

ey, (7 3)
6

3 36

Restrict to y >=5/2. Cross sections perpendicular to the x-axis are rectangles with base w and height 1w.

y Cross section (not to scale)
1w
w(t)
w
2~‘~ Bounds: -7 <=x<=5
1 1 1 1
© 3 0 3 6 Rp=- L ox2- L x+3%
X 36 18 36
w(x):6-j— 2P Lx+®E
36 18 36
wr2= - x2- 2.x+35
A = Iwr2= - X2- 2.Xx+35
5
V= [( x2- 2-x+35)dx
-7
P(x) = - L x3 x%+35.x
3
V =P(5) - P(-7)
V=£- (- ﬂ} = 288 cubic units
3 3

Volume is the integral of cross-sectional area.

Exact volume; cubic units.
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Volume Using Cross Sections
Worked Answer Key

Sketch the base and cross section, then find the exact volume.

4. The base is the upper half of a noncircular ellipse inside the measured boundary

<X+1)2 <y+l>2
2 2
+ =1

36 9

Restrict to y >=-1/2. Cross sections perpendicular to the x-axis are rectangles with base w and height 1/2w.

Cross section (not to scale)

y
3 1/2w
w(t)
w
6
.1<‘>
Bounds: -13/2 <= x <= 11/2
X
RO =- - x2- L ox+1
36 36 144
W)= 3d- LoxZo L ox+ 43
36 3% 144
woorz= - Lox?o Lox+ 148
2 4 16
AW = 12wz = - Lox?- Lox+ 48
8 8 32
11
2
V= [ ( 1 X2 i-x+£>dx
£ 8 8 32
2
Poo=- x3- L .x2+188
24 16 32
V = P(11/2) - P(-13/2)
V= 8025 [ 3887 =36 cubic units
192 192

Volume is the integral of cross-sectional area.

Exact volume; cubic units.
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