You will need to remember how to find area of these basic shapes:
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Volumes of Prisms

and Cylinders

|(© CONTENT STANDARDS

What You’ll Learn 8.6.7,8.6.9

To find the volumes of prisms and cylinders

®) New Vocabulary volume

Why Learn This?

When you load a car, you consider the amount
of space, or volume, each object occupies.




Volume is the number of unit cubes, or cubic units,
needed to fill a solid. In the prism to the right, each
layer has 2 X 4, or 8,cubes. The prism has 3 layers,
soits volume is 8 X 3, or 24, cubic units.

Please put in your notes:

KEY CONCIPTSJ Volume of a Prism

The volume V of a prism is the product of the base
area B and the height .

V = Bh

h
B




43¢\ |41 Finding Volume of a Triangular Prism

o Find the volume of the triangular prism.

Step 1 Find the base area B. Step 2 Use the base
area to find the 7 cm
. volume. 4em  3cm
B= 3 bh & area of triangle V = Bh < volume of a prism
1
— -2- *4+3 & Substitute. = 6+7 & Substitute.
=6 <« Multiply. =42 & Multiply.

The volume of the triangle is 42 cm?.

@ Finding Volume of a Triangular Prism Find the volume
of this prism.

Step 1 Find the area B of the base.

_ 1 :
B = > <«— Use the triangle area formula.
. . Substitute 3.5 for b. For h,
2 @ @ " substitute 2, the height of the triangle.
= @ <«— Multiply.
The area of the base is E cm?.

Step 2 Use the base area to find the volume.

V = «— Use the prism volume formula.
- PR Substitute 3.5 for B. For h, substitute 4,
- @ ’ El the height of the prism.
= <— Multiply.
The volume of the prism is cm’.

35cm




You can think of a cylinder with height 4 as having & layers of circles
stacked on top of each other. Then the volume of the cylinder is the
product of its base area and its height.

Since the bases of cylinders are circles, you can use the formula for the
area of a circle to find a cylinder’s base area.

KEY CONCEPTS Volume of a Cylinder

vy
The volume V of a cylinder is the productof g
the base area B and the height h. 0 i o
V = Bh )

h

LLLU11 8 Finding the Volume of a Cylinder

9 Find the volume of the cylinder below to the nearest

cubic centimeter.
10 cm
/

L

80 cm

Estimate Use 3 for 7. The area of the base is about 3 X 5% ¢cm? or
75 cm?. The volume is about 75 X 80 cm 3, or 6,000 cm?.

Step 1 Find the area of the base.

B = nr? « area of a circle
= 11(5%) <« Substitute.
= 251 < Simplify.

Step 2 Use the base area to find the volume.

V = Bh «— volume of a cylinder
= 257« 80 «— Substitute 25z for 8 and 80 for h.
= 2,0007 «— Simplify.

=~ 6283.185307 « use a calculator.
The volume of the cylinder is about 6,283 cm?,




#) Finding Volume of a Cylinder Find the volume of a cylindrical cake that is
5 in. tall with a diameter of 15 in. Give your answer to the nearest cubic inch.

Estimate Use 3 for 7z The area of the base is about 3 X 64 in.2, or in2,

The volume is about 190 X 5 in.3, or in.3.

Step 1 Find the area of the base. Step 2 Use the base area to
find the volume.

n() <« Substitute. — =| 56.25x I 5

=| 56.2571 | « Simplify. — '~"| 883.57259338 l

The base area is The volume of the cylindrical

| 56.25x |in.2. cake is about in2.
Check for Reasonableness The answer is close to the estimate of

The answer is reasonable.

@ More Than One Way

Find the volume of a cylinder with a radius of 3 m and a height of 8 m.

Jasmine’s Method 1

I can first find base area B. Then I can multiply by the height h.

B =z «areaofacirde V = Bh « volume of a prism
= 1(3%) « substitute. =978 __ Substitute 9 for 8
- . and 8 for h.
=97 « Simplify. = r « Mutiply

= 226.1946711 « Use a calculator.

The volume is about 226 m°.

Kevin's Method 1
I can find the volume by combining formulas first.
V = Bh « volume of a prism
= nrth « Use zr? for B.
= (3%)(8) < Substitute 3 for rand 8 for h.
=TMr « Simplify.

= 226.19496711 « Use a calculator.

The volume is about 226 m°.




Quick Check

1. Find the volume of the prism.

351t

_—— - -

2. a.

Estimation Estimate the volume of the cylinder at the right. Use 3 for .

b. Find the volume of the cylinder to the nearest cubic millimeter.

6 ft

251t

15 mm

12 mm
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Volumes of Prisms and Cylinders

Find the volume of each solid to the nearest whole number.

O —
Rcm
Tem

28 in.

5.
B in‘

7. Suppose you want to buy concrete for a
36 ft by 24 ft by 9 in. patio. If concrete costs
$55/yd”, how much will the concrete for the
patio cost?

2. 20w
u& 12yd

101ft

8. A cylinder has a volume of about 500 cm?®
and a height of 10 cm. What is the length
of the radius to the nearest tenth of a cm?

[5] Practice
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