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Volume of Prisms and Cylinders

Example 1: Cavalieri’s Principle

How are the volumes of the two different stacks of index cards related?
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Area:


Right Prism
A prism such that all the sides are perpendicular to the bases.
Oblique Prism
A prism such that some or all of the lateral faces are nonrectangular.
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Volume:
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Example 2: Volumes of Prisms and Cylinders
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1.  Lonzell needs to store 20 ft3 of firewood.  Could he use the storage rack shown?
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How would the volume of the storage shed change
[image: ]if the length of the triangular base is reduced by half?



2. Keisha is deciding between the two canisters shown.  Which canister holds more?  What is the volume of the larger canister?
[image: ][image: ]










How would the volume of the canisters change
[image: ]if the diameter is doubled?



3. [image: ]Marta is repurposing a sandbox as a garden and is buying the soil from her school’s fundraiser.  Estimate the number of bags she should buy.
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CONCEPT Cavalieri's Principle

Cavaliers Principle sates that

if two three-dimensional figures
have the same height and the same
cross-sectional area at every level,
then they have the same volume.

Then... the volumes are equal.
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CONCEPT Volumes of Prisms and Cylinders

The volume of a prism is the The volume of a cylinder is the
product of the area of the base product of the area of the base
and the height of the prism. and the height of the cylinder.
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The rack is a triangular prism.
V—Bh
- [%(4)(5)] @ =24

The volume of the storage rack is 24 ft*. so
Lonzell can store his firewood in the rack.
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The volume would be reduced by half.
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The canisters have the same cross-sectional area at every height. So, by
Cavalieri’s Principle, the canisters have the same volume.

Use the volume formula to find the volume of the canister on the left.
V =nr?h
= 7(10°25) ~ 7.854 The diameter is 20 cm. so the radius is 10 cm.

The volume of both canisters is about 7.854 cm®.
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The volume would increase by a factor of 4.
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Compute the volume of the sandbox in cubic inches.

V =Bh
= (48 - 48)(10) Use 4 ft =48 in.
=23.040

Marta needs 23.040 in.” of soil.
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Estimate the number of bags needed.

23.040 + 900 ~ 26
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Estimate the volume of soi
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=(10-18)(5) = 900
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Estimate the volume of soi
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=(10-18)(5) = 900
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The heights of the stacks
are the same.
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Each index card has the
same area and represents
the rectangular cross
section of the prisms.
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The volumes of the two
stacks are the same because
the sums of the areas of the
cards are the same.




