NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task -

GEOMETRY

Name Date

a. State the volume formula for a cylinder. Explain why the volume formula works.

b. The volume formula for a pyramid is %Bh, where B is the area of the base and h is the height of the

. . 1 .
solid. Explain where the 3 comes from in the formula.

Module 3: E di Th Di i
ES#E_MON D;el:l e lgt/e;r;/&g to Three Dimensions engage ny 204

© 2014 Common Core, Inc. Some rights reserved. commoncore.or; (<90 BY-NC-SA This work is licensed under a
2 Inc. 8! g -0Tg ( ) Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task -

GEOMETRY

c. Give an explanation of how to use the volume formula of a pyramid to show that the volume
. L1 . . . .
formula of a circular cone is Em"zh, where 1 is the radius of the cone and h is the height of the cone.

2. Acircular cylinder has a radius between 5.50 and 6.00 centimeters and a volume of 225 cubic
centimeters. Write an inequality that represents the range of possible heights the cylinder can have to
meet this criterion to the nearest hundredth of a centimeter.
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A machine part is manufactured from a block of iron with circular cylindrical slots. The block of iron has a

width of 14 in., a height of 16 in., and a length of 20 in. The number of cylinders drilled out of the block
is determined by the weight of the leftover block, which must be less than 1,000 1b.

a. Ifiron has a weight of roughly 491 lb/ft3, how many cylinders with the same height as the block and

with radius 2 in. must be drilled out of the block in order for the remaining solid to weigh less than
1,000 1b.?

b. Ifiron ore costs $115 per ton (1 ton = 2200 lb.) and the price of each part is based solely on its

weight of iron, how many parts can be purchased with $1,500? Explain your answer.
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4. Rice falling from an open bag piles up into a figure conical in shape
with an approximate radius of 5 cm.

a. If the angle formed by the slant of the pile with the base is
roughly 30°, write an expression that represents the volume of
rice in the pile.

b. If there are approximately 20 grains of rice in a cubic centimeter, approximately how many grains of
rice are in a 4.5-kilogram bag of rice?
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5. Inasolid hemisphere, a cone is removed as shown. Calculate the volume of the resulting solid. In
addition to your solution, provide an explanation of the strategy you used in your solution.

6. Describe the shape of the cross-section of each of the following objects.
Right circular cone:

a. Cut by a plane through the vertex and perpendicular to the base

Square pyramid:

b. Cut by a plane through the vertex and perpendicular to the base

c. Cut by a vertical plane that is parallel to an edge of the base but not passing through the vertex
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Sphere with radius r:

d. Describe the radius of the circular cross-section created by a plane through the center of the sphere.

e. Describe the radius of the circular cross-section cut by a plane that does not pass through the center
of the sphere.

Triangular Prism:

f.  Cut by a plane parallel to a base

g. Cut by a plane parallel to a face

7.
a. A3 Xx5rectangle is revolved about one of its sides of length 5 to create a solid of revolution. Find
the volume of the solid.
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b. A 3-4-5right triangle is revolved about a leg of length 4 to create a solid of revolution. Describe the
solid.

c. A 3-4-5right triangle is revolved about its legs to create two solids. Find each of the volumes of the
two solids created.

d. Show that the volume of the solid created by revolving a 3-4-5 triangle about its hypotenuse is %T[.

._
o
| o
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STEP 1 STEP 2 STEP 3 STEP 4
Assessment Missing or Missing or A correct answer A correct answer
Task Item incorrect answer incorrect answer with some supported by
and little evidence | but evidence of evidence of substantial
of reasoning or some reasoning or | reasoning or evidence of solid
application of application of application of reasoning or
mathematics to mathematics to mathematics to application of
solve the problem. | solve the problem. | solve the mathematics to
problem, OR an solve the problem.
incorrect answer
with substantial
evidence of solid
reasoning or
application of
mathematics to
solve the problem.

1 a Student incorrectly Student correctly states | Student correctly states Student correctly states
states the volume the volume formula but | the volume formula and | the volume formula and
formula. Response is does not explain why it provides some evidence | provides substantial

G-GMD.A.1 not coherent or does works. of understanding why reasoning as to why the
not provide reasoning OR the formula works. formula works.
as to why the formula Student incorrectly
works or response not states the volume
attempted. formula, but provides
reasoning as to why the
formula works.

b Student demonstrates Student demonstrates Student demonstrates Student demonstrates
little or no some understanding of understanding of the clear and coherent
understanding of the the one-third factor in one-third factor in the reasoning of

G-GMD.A.1 one-third factor in the the volume formula. volume formula. understanding of the
volume formula. one-third factor in the
Student may have left volume formula. More
item blank. than one explanation
may have been given.

c Student demonstrates Student demonstrates Student demonstrates Student demonstrates

little or no an understanding of how | an understanding of how | clear and coherent
G-GMD.A.1 | understanding of how the volume of a pyramid | the volume of a pyramid | reasoning of

the volume of a can approximate the can approximate the understanding of how
pyramid can be used to | volume of a circular volume of a circular the volume of a
establish the volume cone, but the response cone, including the pyramid can
formula for a circular lacks specificity formula of the volume of | approximate the
cone. regarding how the a pyramid, but the volume of a circular

polygonal base response lacks specificity | cone.

approximates the regarding how the

circular base and fails to | polygonal base

mention the volume approximates the

formula of a pyramid. circular base.

engage"Y

_G:': BY-NC-S5A Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

211


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

End-of-Module Assessment Task -

GEOMETRY

2 Student does not Student provides a Student provides a Student correctly
provide a coherent response that contains response that contains identifies range of
response. two computational one computational error | possible heights

G-GMD.A.3 OR errors or two or one conceptual error, | rounded to the nearest
Student does not conceptual errors, or such as failing to find hundredth of a
attempt to provide a one computational and one extreme of the centimeter in an
response. one conceptual error. range of heights. inequality.

3 a Student provides an Student provides a Student provides a Student correctly
incorrect answer and response that contains response that contains determines that 5
does not show work. two computational one computational cylinders must be

G-MG.A.2 errors or two error, such as an drilled out to reduce the
conceptual errors, or incorrect value of the weight of the solid less
one computational and weight of the iron block, | than 1,000 Ib. and
one conceptual error. or one conceptual error, | provides a complete

such as incorrect solution.
conversion of units.

b Student provides an Student provides a Student provides a Student correctly
incorrect answer and response that contains response that contains determines the number
does not show work. two computational one computational of parts that can be

G-MG.A.3 errors or two error, such as an purchased with $1,500
conceptual errors, or incorrect cost per pound | and shows a complete
one computational and of iron, or one solution.
one conceptual error. conceptual error, such as

incorrect conversion of
units.

4 a Student demonstrates Student demonstrates Student demonstrates Student demonstrates
little or no an understanding of an understanding of how | clear and coherent
understanding of how how the volume of a the volume of a pyramid | reasoning of

G-MG.A.1 the volume of a pyramid can can approximate the understanding of how
pyramid can be used to | approximate the volume of a circular the volume of a
establish the volume volume of a circular cone, including the pyramid can
formula for a circular cone, but the response formula of the volume of | approximate the
cone. lacks specificity a pyramid, but the volume of a circular

regarding how the response lacks specificity | cone.
polygonal base regarding how the

approximates the polygonal base

circular base and failsto | approximates the

mention the volume circular base.

formula of a pyramid.

b Student demonstrates Student provides a Student provides a Student correctly
little or no response that contains response that contains determines the number
understanding of how one computational and one computational error | of grains of rice in the

G-MG.A.2 . .
to determine the one conceptual error, or one conceptual error, | pile and shows a
number of grains of rice | such as incorrect such as incorrect complete solution.
in the pile. conversion of units. conversion of units.
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5 G-GMD.A.3 | Student makes a Student provides a Student provides a Student provides a
computational error response that contains correct solution but does | correct solution which
leading to an incorrect a computational error not include an includes a clear
answer; additionally, leading to an incorrect explanation as to how explanation of how the
the reasoning is not answer but uses correct | they arrived at their problem is approached
correct. reasoning. answer. and solved.

6 a-g Student provides a Student provides a Student provides a Student provides a
correct response to one | correct response to correct response to five correct response to all

G-GMD.B.4 or less parts. three parts. parts. seven parts.
7 a Student shows little or Student provides a Student provides a Student provides a
no attempt to answer response that contains response that contains correct solution and
G-GMD.B.4 the question. one conceptual error, one computational final answer of 457.
B o such as calculating the error, such as using an
volume of a rectangular | incorrect height or
prism. radius leading to an
answer of 75.
udent identifies the udent misidentifies udent concludes tha udent provides a
Student identifies th Student misidentifi Student ludes that Student id
shape as a triangle or the shape formed but the shape formed by the | complete sentence
G-GMD.B.4 other two-dimensional correctly states itas a revolution is a right identifying the solid
B o figure or left the item three-dimensional solid. | circular cone or cone. formed as a right
blank. circular cone or cone.
c Student provides Student used the Student correctly Student correctly
incorrect answers for correct formulas for calculates the volume of | provides the volume of
G-GMD.B.4 both solids, and it is not | volume but makes one of the solids but both solids (i.e., 127
B o evident that formulas computational errors may have made a and 16m).
were used. leading to incorrect computational error
volumes for both solids. | leading to an incorrect
volume for the second
solid.
d Student made little or Student provides a Student provides a Student correctly
no attempt to answer solution with the solution with the correct | identifies the volume as
G-GMD.B.4 the question. correct steps but makes | steps but makes one 18 o and includes a
- .B. . 5
one .conceptu_al error computat|ona_| error complete solution.
leading to an incorrect leading to an incorrect
answer, such as using answer.
an incorrect formula.
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a. State the volume formula for a cylinder. Explain why the volume formula works.
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b. The volume formula for a pyramid is %Bh, where B is the area of the base and h is the height of the

. . 1 .
solid. Explain where the 5 comes from in the formula.
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c. Give an explanation of how to use the volume formula of a pyramid to show that the volume
formula of a circular cone is gnrzh, where 7 is the radius of the cone and h is the height of the cone.
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2. Adcircular cylinder has a radius between 5.50 and 6.00 centimeters and a volume of 225 cubic
centimeters. Write an inequality that represents the range of possible heights the cylinder can have to
meet this criterion to the nearest hundredth of a centimeter.

5 50 e 6,00 5, V=725 o’
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3. A machine part is manufactured from a block of iron with circular cylindrical slots. The block of iron has a
width of 14 in., a height of 16 in., and a length of 20 in. The number of cylinders drilled out of the block
is determined by the weight of the leftover block, which must be less than 1,000 1b.

a. Ifiron has a weight of roughly 491 lb/ft3, how many cylinders with the same height as the block and
with radius 2 in. must be drilled out of the block in order for the remaining solid to weigh less than

1,000 1b.?
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b. Ifiron ore costs $115 per ton (1 ton = 2200 1b.) and the price of each part is based solely on its
weight of iron, how many parts can be purchased with $1,500? Explain your answer.
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Rice falling from an open bag piles up into a figure conical in shape
with an approximate radius of 5 centimeters.

a. If the angle formed by the slant of the pile with the base is
roughly 30°, write an expression that represents the
volume of rice in the pile.

G4an 30 =h
2 20
ME = mwe (5 tan
Vo :
S R uliaka
3

b. If there are approximately 20 grains of rice in a cubic centimeter, approximately how many grains
of rice are in the pile? Round to the nearest whole grain.

(\15 Tigand0 L) (_2#‘;4__3

e 2, \
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5. Inasolid hemisphere, a cone is removed as shown. Calculate the volume of
the resulting solid. In addition to your solution, provide an explanation of the
strategy you used in your solution.

Leb N, be Yhe volume  of Hhe hewgphere
\)\5)’1(%5?\-‘-"15
= L€ N
Let \, we Yhe volumg oF Y cove |
V= 584
=243 1N
)ﬂu.\ Hee uallww\_ oF the Q,Sqth"nj solid 3 found b‘j
WeT- 20N = 2431
6. Describe the shape of the cross-section of each of the following objects.

Right circular cone:

a. Cut by a plane through the vertex and perpendicular to the base

pﬂ'\ \50sCeles Jr‘rimjli

Square pyramid:

b. Cut by a plane through the vertex and perpendicular to the base
pw\ 1505Celes ‘T'Fianc)l(

¢. Cut by a vertical plane that is parallel to an edge of the base but not passing through the
vertex

A Tapezoid
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Sphere with radius r:

d. Describe the radius of the circular cross-section created by a plane through the center of
the sphere

Tﬁé, adius O{: the.  ross-sechon will e Zzﬁué\\ In lbvj’("\ 2%
the rmadius of e sphere,

e. Describe the radius of the circular cross-section cut by a plane that does not pass through
the center of the sphere

T‘V_\v_ mdiug  of te  sphere 15 lc"‘jcr Hun the mdiug oF the

valar  eross-sechon

Triangular Prism:
f. Cut by a plane parallel to a base

A 'h“mMj\t

g. Cut by a plane parallel to a face

pr 1?.(,.{—'&“\ L\l &

7.
a. A3 X 5rectangle is revolved about one of its sides of length 5 to create a solid of revolution. Find
the volume of the solid.
S B
b. A 3-4-5right triangle is revolved about a leg of length 4 to create a solid of revolution. Describe the
solid.
2= i i L
- J.'. ‘THE;. 6!‘.5L.«||D Wl I E A LI‘!}HT Cﬁ(\.}bﬂ'f
4 ConE W Eapus 2 paD gt 4
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c. A 3-4-5right triangle is revolved about its legs to create two solids. Find each of the volumes of the
two solids created.

EAE \= -é-r 4z(s)

- L 2
944 b LA 4 - b1
A

—

=127

d. Show that the volume of the solid created by revolving a 3-4-5 triangle 4
about its hypotenuse is %T[.
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