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Criteria for Success
	CP
	Honor

	· C: 1 correct answer for each lesson
· B: 2 correct answers for each lesson
· A: 3 correct answers for each lesson
	· C: 3 or some correct answers for each lesson
· B: 4 or many correct answers for each lesson
· A: 5 or all correct answers for each lesson
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7. Acylinder and a prism with a square base have the same volume Vand
height h. The cylinder has radius r. What is the side length of the square
base of the prism?

8. Standardized Test Prep A right cylinder is cut in half vertically to form
a semi-cylinder. It has the same height 7 and the same volume as a right
cylinder with radius r. What is the diameter of the semi-cylinder?

A.2r B. V2 C.2rv2 D.4r
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Exercises 9 and 10 ask you to think about Cavalieri’s Principle in two
dimensions.

You can divide the two quadrilaterals in the figure into an equal number of
congruent rectangles with height that can be as small as you want. Because
the corresponding rectangles in each quadrilateral are always congruent no
matter how small they get, the two quadrilaterals must have the same area.

In two dimensions, Cavalieri’s Principle can be stated as follows.

Suppose you have two 2-dimensional figures. Draw a line that intersects
both figures. In each figure, that intersection will be a segment. If both
segments have equal length, and if every line parallel to your original line
also intersects both figures in segments of equal length, then the two figures
must have equal area.
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9.

10.

Use Cavalieri’s Principle to show that any two triangles that have the same
base and height must also have the same area.

Two polygons have the same area. Line ¢ intersects them both in segments
of equal length. Does this guarantee that every line parallel to ¢ intersects
both polygons in segments of equal length? If so, explain your reasoning, It
not, give a counterexample.
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11. Ahollow square prism with height 1 foot, as pictured below, has the same
volume as a solid square prism with the same height and a base with a
2-inch side length.

cross section

The thickness of the sides of the hollow square prism is  inch. What is the
side length of the outside square?
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12. Ahollow cylindrical pipe with height 1 foot has the same volume as a solid
square prism with the same height and a base with a 2-inch side length.

cross section

The thickness of the wall of the cylindrical pipe is & inch. What is the radius
of the outside circle?
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6. The base of a cone has radius 2 ft. The height of the cone is 6 ft. What is the
volume of the cone?
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A tetrahedron is a
pyramid that has
congruent equilateral
triangles for all faces.
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7. Aprism has a square base of side 4 cm. Its lateral faces are two rectangles
and two parallelograms like the ones below. Determine the volume of

the prism.

6cm

4cm

4cm

8. The area of one face of a regular tetrahedron is 161/3 cm?, What is

its volume?
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9. Another way to see that the volume of a pyramid is one third the volume of
the prism with the same base and height is to look at a triangular prism.

C

D
E
You can cut a triangular prism into three triangular pyramids. In the
dissection of the cube in the lesson, the three pyramids were congruent.
Here they are not, but you can show that they do have the same volume.
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a. Consider the green and blue pyramids. The height of each pyramid is
the length of a perpendicular from C'to plane ABED. If the bases are
congruent, then they have the same volume. Show that ABDE = A DBA.
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b. Consider the green and purple pyramids. The green pyramid has base
A\ DEF and height BE. What base and height for the purple pyramid
would show that these two pyramids must have the same volume?

<. Complete the argument to show that the volume of a pyramid is one-
third the area of the prism with the same base and height.

10. What is the volume of the solid below?

The base is
a trapezoid.
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11. Standardized Test Prep A square pyramid has height 10 cm and a base
area of 36 cm2. A second square pyramid has the same height but the side
lengths of its base are double those of the side lengths of the first pyramid.
What is the ratio of the volume of the second pyramid to the volume of the
first pyramid?

A.2:1 B. 4:1 C 6:1 D.8:1
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-
Try using Cavalieri's
Principle for this.
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4. Asphere has radius 15 cm. If the shaded circle has area 257 cm?, what is h?

Gy
257 L2
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5. Standardized Test Prep Sasha peels an orange. The peel is 0.5 cm thick
and each slice of orange is 5 cm long, What was the volume of the unpeeled
orange?

A.65.4cm? B. 113.1cm® C. 523.5 cm? D. 904.8 cm?

In Exercises 6-9, you will investigate the problem of drilling a cylindrical
hole through the center of a sphere. You begin with a wooden sphere with a
radius of 5 mm. You plan to drill a cylindrical hole of radius 3 mm through
its center to make it into a bead.

The original sphere and the finished bead are shown below.
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Notice that the bead is shorter than the original sphere. By drilling the
cylinder, you have not precisely cut out a cylinder of wood. Instead you
have cut out a sort of cylinder with a rounded top and bottom. In effect, a
cap has been cut off of both the top and bottom of the sphere in addition to
the cylindrical hole.

. What is the height of the finished bead?

. Find the volume of the finished bead. You will want to use the volume of the
original wooden sphere, the volume of the cylindrical hole, and the volumes
of the rounded caps that were cut off.

. a. What is the radius of the sphere that has the same volume as the
finished bead?
b. Show that the bead and this same-volume sphere actually have the
same area at every cross section for planes perpendicular to the bead’s
cylindrical hole.

. Find the volume of a bead formed by drilling a cylindrical hole of radius
2 mm through a sphere of radius 6 mm.
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Just think of a frustum
as the difference of two
cones. You start with a
large cone and remove
its tip by making a cut
parallel to the base of
the cone.
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10. You have a perfectly spherical onion with a diameter of 13 cm. You cut off a
slice & m thick as shown below.

==

a. The slice created a circular cross section of the onion. What is the radius
of that cross section?

b. You want to use Cavalieri’s Principle to find the volume of your slice. As
in the lesson, you will use the idea of subtracting a cone from a cylinder.
Whatare the dimensions and the volume of the cylinder you should use?

<. You will need to subtract the volume of the frustum of a cone from that
of your cylinder because you're not finding the volume of an entire
sphere—just a piece. The frustum has two radii—a large radius on top
and a smaller radius on the bottom. What are its radii and height?

d. Whatis the volume of the frustum?

. What is the volume of your onion slice
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1. The volume of the hemisphere is 9216 in.%.

‘The vertical segment is 12 inches long. What is the volume of the
shaded region?
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4. The converse of Cavalieris Principle is not necessarily true.

You have two solids that have equal volumes. Suppose there s a plane
that intersects those two solids in equal-area cross sections. This does not
guarantee that every plane parallel to the first plane will also intersect the
solids in equal-area cross sections.

Show an example that demonstrates this. Give enough measurements to
define each of the solids. Locate a plane that produces equal-area cross
sections and a parallel plane that produces unequal-area cross sections.

5. Write About It What happens to the assertion in Exercise 4 if you are
comparing two prisms of equal height? Are there any other shapes that
could be included in this exception? Explain.

6. A cylinder has height 6 inches and radius 3 inches. A prism with a square
base has the same volume and height. What is the side length of the base
of the prism?
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vabits of Min

Reason. Reason by
continuity, making the
heights smaller and
smaller. What happens
as the height of the
rectangles approaches
zero?





