
Volumes of Prisms 
and Cylinders 

• Mathematics Florida Standards 
MAFS.912.G-GMD.1.1 Give an informal argument 
for the formulas for . . . volume of a cylinder . . Use . . 
Cavalieri's principle .. . Also MAFS.912.G-GMD.1 .2, 
MAFS.912.G-GMD.1.3, MAFS.912.G-MG.1.1 

MP 1, MP3, MP 4, MP 6, MP 7 

You can start by 
. figuring out how 

Objective To find the vol um f . 
e O a prism and the volume of a cylinder 
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In the Solve It, you determined the volume of a box by finding how many 
1 cm-by-1 cm-by-1 cm cubes the box holds. 

Volume is the space that a figure occupies. It is measured in cubic units such 

as cubic inches (in.3
), cubic feet (ft3), or cubic centimeters (cm3). The volume Vof 

a cube is the cube of the length of its edge e, or V = e3. 

Essential Understanding You can find the volume of a prism or a cylinder 

when you know its height and the area of its base. 

Both stacks of paper below contain the same number of sheets. 

The first stack forms an oblique prism. The second forms a right prism. The stacks 

have the same height. The area of every cross section parallel to a base is the area 

of one sheet of paper. The stacks have the same volume. These stacks illustrate 

the following principle. 
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What do you need to 
use the formula? 
You need to find B, the 
area of the base. The 
prism has a rectangular 
base, so the area of the 
base is length x width. 

~.ta•n. ,..- · Theorem 11 -5 Cavalieri's Principle 

Jf tvvo space figures have th e same height and th e same cross-sectional area at eve 
Je,-e l. then they have the same vo lume. ry 

ll1e area of each shaded cross section below is 6 cm2. Since the prisms have the sam 
height, their vo lumes must be the same by Cavali e ri1s Principle. e 

I -,- - - - -
~ 2cm 

/ .:.I]_ - .::- -
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You can find the volume of a right prism by multiplying the area of the base by the 
height. Cavalieri's Principle lets you extend this idea to any prism. 

pJJC?S'- Th~;;;;_ 11-~6 --v.;i~;;,;~-;, ~ l'r~m -
The volume of a prism is the product of the area of the base and the 
height of the prism. 

V=Bh 
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~ , - I Finding the Volume of a Rectangular Prism ..j{ 
What is the volume of the rectangular prism at the right? 

v = Bh Use the formula for the volume of a prism. 

The area of the base B is 2 4 • 20, or 480 cm2, = 480 • 10 
and the height is 10 cm. 

= 4800 Simplify. 

The volume of the rectangular prism is 4800 cm3. 

'J 'ITl 

@ ~ Got It? 1. a. What is the volume of the rectangular prism at 
the right? 

718 

b. Reasoning Suppose the prism at the right is turned 
so that the base is 4 ft by 5 ft and the height is 3 ft. 
Does the volume change? Explain. 

Chapter 11 Surface Area and Volume 



,filich height do you 
ll5t in the formuta? 
Remember that the h in 
tb£ formula for vo I ume 
,-~presents the height of 
df. entire prism, not the 
~erght of the tri an gu I a r 
bas~ 

~ j - fj Finding the Volume of a Triangular Prism 

Multiple Choice What is the apprnxirnate volume of the 
triangular prism 7 

( A) 188 in. 3 

( J J 277 in.3 
( C ) 295 in.3 

CO) 554 in.3 

Step 1 

Step 2 

Find the area of the base of the prism. 

Each base of the triangular prism is an equilateral 
triangle, as shown at the right. An altitude of the 
triangle divides it into two 30° -60° -90° triangles. The 
height of the triangle is v'3 • shorter leg, or 4 v'3. 

B=!bh 
2 

= ½cs)(4V3) 

= 16V3 

Use the formula for the area of a triangle. 

Substitute 8 for b and 4 vi for h. 

Simplify. 

Find the volume of the prism. 

V = Bh Use the formula for the volume of a prism. 

= 16 , /3 • 1 O Substitute 16 vi for B and 10 for h. 

= 160V3 Simplify. 

= 277.1281292 Use a calculator. 
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The volume of the triangular prism is about 277 in.3. The correct answer is B. 

@) ~ Got It? 2. a. What is the volume of the triangular prism at the right? 

1Cmt0: b. Reasoning Suppose the height of a prism is doubled. 
How does this affect the volume of the prism? Explain. ~- -

,, c; n' 
6 m - I 

To find the volume of a cylinder, you use the same formula V = Bh that you use to find 
the volume of a prism. Now, however, Bis the area of the circle, so you use the formula 

B = 7rr2 to find its value. 

rt!fJtJ,,. Th~~r~m I i-7 Volume of 0 Cylinder 

1 
The volume of a cylinder is the product of the area of the base and 

the height of the cylinder. 

V= Bh, or V= 7rr2h 

A l 
ab 

\. 



► 

► 

What do you know 
from the diagram? 
You know that the radius 
r is 3 cm and the height 
his 8 cm. 

~ • I Finding the Volume of a Cylinder 

Whal is the volume oflhe cylinder ln terms of 7T? 

v = 7T' ,.2 t, Use the formula for the volume of a cylinder. 

= 1r(:1)2(11) Substitute 3 for rand 8 for h. 

= 1r(72) Simplify. 

Th e volume of the cylinder is 72rr cm 3. 

@ ~ Got It? 3. a. What is the volume of the cylinder at the right in terms of 7T? 

How can you find the 
volume by solving a 
simpler problem? 
The aquarium is the 
combination of a 
rectangular prism and 
half of a cylinder. Find the 
volume of each figure. 

720 Chapter 11 

b. Reasoning Suppose the radius of a cylinder is halved. How 

does this affect the volume of the cylinder? Explain. 

A composite space figure is a three-dimensional figure that is the combination of two 

or more simpler figures. You can find the volume of a composite space figure by adding 

the volumes of the figures that are combined. 

~ j - •• Finding the Volume of a Composite Figure 

What is the approximate volume of the bullnose aquarium to the 

nearest cubic inch? 

The length of the prism 
is the total length minus 
the radius of the cylinder. 
The radius of the cylinder 
is half the width of the 
prism. 

Find the volume of 
the prism and the half 
cylinder. 

Add the two volumes 
together. 

24 in. 

12~ n. 24 in . 

I 2~ in 
24,n ~ 

I~ 

36 in . 

V1 = Bh 

= (24 • 36)(24) 

= 20,736 

V2 = ½nr 2h 

= ½n(12)2(24) 

= 5429 

20,736 + 5429 = 26,165 . 
The approximate volume of the aquarium ,s 
26,165 in.3. 

~ Got It? 4. What is the approximate volume of the lunchbox 
shown at the right? Round to the nearest cubic inch. s 
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know HOW? 
po '!0 " of each figure? Jfnecessa1·y, round 
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~ MAfHEf~A TICAl 
Do you UNDERSTAND? ·~ PRACTICE S 

~ 3 . Vocabulary Is the fi gure at the right a 

com posite space figure? Explain. 

@ 4. Cornpru·e ilntl (ont rn~t How are the fo rmulas 
for the volume o f a prism and the vo lume of a 
cylinder alike'< How are they different? 

@ 5. Reasonin y How is the volume of a rectangular prism 
with base 2 m by 3 m and height 4 m related to the 
volume of a rectangul ar pr ism with base 3 m by 4 m 
and height 2 m? Explain . 

; Practice and Problem-Solving Exercises ~~l'l:fi~i•~ 

Qi>ractice ._. 
Find the volume of each rectangular prism. ~ See Problem 1, 

6. 

6 ft 
I 

)_ - - -
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.,, 6 ft 

1

· s~---~l 2in 

8 in. 

8. b I C .._ 

J_ ___ __ 3r--

10 m 
6h 

9. The base is a square with sides of 2 cm. The height is 3.5 cm. 

Find the volume of each triangular prism. ~ See Problem 2. 

10. ~ I 

,I- -

. y .,, ,, 18 cm 

11. 

3 ft 

12. 

6cm 

12 mm 

13. The base is a 45° -45° -90° triangle with a leg of 5 in. The height is 1.8 in. 

Find the volume of each cylinder in terms of 1T and to the nearest tenth. • See Probiem 3. 

14. 

o in. 8 in . -- -- \ -, . - -

15. 4 cm 

CD 
10 cm 

16. 6111 ~ 11 

6~ 

17- The diameter of the cylinder is 1 yd. The height is 4 yd. 
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cylinder 

)f the 
fferent: 
,gon, 
. 
IS a 

. ,n IS 

P·ractice and Problem-Solving 
Exercises 

6. 216 ft3 

7. 80in.3 

8. 180 m3 

9. 14 cm3 

10. about 280.6 cm3 

3 11. 22.5 ft 
12. 720 mm3 

5 . 3 13. 22. 1n. · 
14. 2881r in.3; 904.8 in.3 

15. 401r cm3; 125.7 cm3 

16. 37 .51r m3; 117 .8 m3 

17. 1r yd3; 3.1 yd3 
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