Sample Task Alignment

Unit: Geometric Solids

Content Strands
G.G.10
Know and apply that the lateral edges of a prism are congruent and parallel 

G.G.10a

Examine the diagram of a pencil below:
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The pencil is an example of what three-dimensional shape?

How can the word parallel be used to describe features of the pencil?

How can the word perpendicular be used to describe features of the pencil?
See G.G.2a
G.RP.5b
Justify the fact that if one edge of a triangular prism is perpendicular to its base then the prism is a right triangular prism.

See G.G.6a.

G.G.11
Know and apply that two prisms have equal volumes if their bases have equal areas and their altitudes are equal

G.G.11a

Examine the prisms below. Calculate the volume of each of the prisms.  Observe your results and make a mathematical conjecture. Share your conjecture with several other students and formulate a conjecture that the entire group can agree on.  Write a paragraph that proves your conjecture.  
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The area of the base of each figure is the same and the height is the same.  Therefore, if the base area and height are the same but the base shapes are different, the figures have equal volumes.
G.G.11b

A rectangular gift box with whole number dimensions has a volume of 36 cubic inches.  

Find the dimensions of all possible boxes.  Determine the box that would require the least amount of wrapping paper to cover the box.

Find the dimensions of all possible boxes if the volume is 30 cubic inches.  Determine the box that would require the least amount of wrapping paper to cover the box.

Write a conjecture about the dimensions of a rectangular box with any fixed volume that would require the least amount of wrapping paper to cover the box.  Write a mathematical argument for why your conjecture is true.

Dimensions for 36 (Surface Area)
	1, 6, 6 (96)
	1, 1, 36 (146)
	2, 2, 9  (80)
	3, 3, 4 (66)

	2, 3, 6  (72)
	1, 2, 18 (112)
	1, 4, 9  (98)
	1, 3, 12 (102)


Least paper is 3, 3, 4 

Dimensions for 30
1, 2, 15
(94)
1, 5, 6  (82)

1, 3, 10  (86)

2, 3, 5 (62)

Least paper is 2, 3, 5
The boxes closest to a cube, the 3 dimensions closest to equal, have the least surface area for a given volume.

G.G.12
Know and apply that the volume of a prism is the product of the area of the base and the altitude

G.G.12a

A rectangular gift box with whole number dimensions has a volume of 36 cubic inches.  

Find the dimensions of all possible boxes. Determine the box that would require the least amount of wrapping paper to cover the box.

Find the dimensions of all possible boxes if the volume is 30 cubic inches.  Determine the box that would require the least amount of wrapping paper to cover the box.

Write a conjecture about the dimensions of a rectangular box with any fixed volume that would require the least amount of wrapping paper to cover the box.  Write a mathematical argument for why your conjecture is true.
See G.G.11b
G.G.12b

Analyze the following changes in dimensions of three-dimensional figures to predict the changes in the corresponding volumes:

One soup can has dimensions that are twice those of a smaller can.

One box of pasta has dimensions that are three times the dimensions of a smaller box.

The dimensions of one cone are five times the dimensions of another cone.

The dimensions of one triangular prism are x times the dimensions of another triangular prism.    
 As each dimension is multiplied by x, the volume is multiplied by x3.
G.G.12c

A swimming pool in the shape of a rectangular prism has dimensions 26 feet long, 16 feet wide, and 6 feet deep.

How much water is needed to fill the pool to 6 inches from the top?

How many gallons of paint are needed to paint the inside of the pool if one gallon of paint covers approximately 60 square feet?

How much material is needed to make a pool cover that extends 1.5 feet beyond the pool on all sides?

How many 6 inch square tiles are needed to tile the top of the inside faces of the pool?
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Cover – 
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G.G.12d

Students in one mathematics class noticed that a local movie theater sold popcorn in different shapes of containers, for different prices. They wondered which of the choices was the best buy.  Analyze the three popcorn containers below. Which is the best buy? Explain.

[image: image27.wmf]Bh

V

=

[image: image14.png]18cm

10 cm

14 cm

$4.00



   [image: image15.png]—18cm

7cm
$4.25




                     [image: image16.png]25¢cm

$3.50




G.G.13
Apply the properties of a regular pyramid, including: 

lateral edges are congruent

lateral faces are congruent isosceles triangles  

volume of a pyramid equals one-third the product of the area of the base and the altitude

G.G.13a

The Great Pyramid of Giza is a right pyramid with a square base. The measurements of the Great Pyramid include a base, b, equal to approximately 230 meters and a slant height, s, equal to approximately 464 meters. 

Calculate the height of the Great Pyramid to the nearest meter. 

Calculate the area of the base of the Great Pyramid.   

Calculate the volume of the Great Pyramid. 
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G.G.14
Apply the properties of a cylinder, including: 

bases are congruent

volume equals the product of the area of the base and the altitude

lateral area of a right circular cylinder equals the product of an altitude and the circumference of the base

G.G.14a

A manufacturing company is charged with designing a can that is to be constructed in the shape of a right circular cylinder.  The only requirements are that the can must be airtight, hold at least 23 cubic inches and should require as little material as possible to construct. Each of the following cans was submitted for consideration by the engineering department. 

Which can would you choose to produce?  

Justify your choice.
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Proposal #1
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Proposal #2
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Proposal #3
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G.G.14b

What changes the volume of a cylinder more, doubling the diameter or doubling the height?  Provide evidence for your conjecture.  Then write a mathematical argument for why your conjecture is true.
The volume will increase 4 times when you double the diameter.  It will only double if you double the height.

Make your own example.
G.G.14c

Analyze the following changes in dimensions of three-dimensional figures to predict the change in the corresponding volumes:

One soup can has dimensions that are twice those of a smaller can.

One box of pasta has dimensions that are three times the dimensions of a smaller box.

The dimensions of one cone are five times the dimensions of another cone.

The dimensions of one triangular prism are x times the dimensions of another triangular prism.   
See G.G.12b
G.G.14d

Consider a cylinder, a cone, and a sphere that have the same radius and the same height.

Sketch and label each figure.

What is the relationship between the volume of the cylinder and the volume of the cone?

What is the relationship between the volume of the cone and the volume of the sphere?

What is the relationship between the volume of the cylinder and the volume of the sphere?

Use the formulas for the volume of a cylinder, a cone, and a sphere to justify mathematically that the relationships are correct.    


The cylinder’s volume is 3 times the cone’s.


The volume of a sphere is 4 times bigger than the cone.


The volume of the sphere is 4/3 the volume of the cylinder.


Do this part yourself.
G.G.14e

Students in one mathematics class noticed that a local movie theater sold popcorn in different shapes of containers, for different prices. They wondered which of the choices was the best buy. Analyze the three popcorn containers below. Which is the best buy? Explain.
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G.G.15
Apply the properties of a right circular cone, including: 

lateral area equals one-half the product of the slant height and the 

circumference of its base volume is one-third the product of the area of its

base and its altitude

G.G.15a

Obtain several different size cylinders made of metal or cardboard.  Using stiff paper, construct a cone with the same base and height as each cylinder.  Fill the cone with rice, then pour the rice into the cylinder.  Repeat until the cylinder is filled.  Record your data.

What is the relationship between the volume of the cylinder and the volume of the corresponding cone?

Collect the class data for this experiment.

Use the data to write a formula for the volume of a cone with radius r and height h.

G.G.15b

Analyze the following changes in dimensions of three-dimensional figures to predict the change in the corresponding volumes:

One soup can has dimensions that are twice those of a smaller can.

One box of pasta has dimensions that are three times the dimensions of a smaller box.

The dimensions of one cone are five times the dimensions of another cone.

The dimensions of one triangular prism are x times the dimensions of another triangular prism.    

G.G.15c

Consider a cylinder, a cone, and a sphere that have the same radius and the same height.

Sketch and label each figure.

What is the relationship between the volume of the cylinder and the volume of the cone?

What is the relationship between the volume of the cone and the volume of the sphere?

What is the relationship between the volume of the cylinder and the volume of the sphere?

Use the formulas for the volume of a cylinder, a cone, and a sphere to justify mathematically that the relationships are correct.

G.G.15d

Students in one mathematics class noticed that a local movie theater sold popcorn in different shapes of containers, for different prices. They wondered which of the choices was the best buy. Analyze the three popcorn containers below. Which is the best buy? Explain.
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G.G.16
Apply the properties of a sphere, including: 

the intersection of a plane and a sphere is a circle 

a great circle is the largest circle that can be drawn on a sphere

two planes equidistant from the center of the sphere and intersecting the

sphere do so in congruent circles

surface area is 
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G.G.16a

Consider a cylinder, a cone, and a sphere that have the same radius and the same height.

Sketch and label each figure.

What is the relationship between the volume of the cylinder and the volume of the cone?

What is the relationship between the volume of the cone and the volume of the sphere?

What is the relationship between the volume of the cylinder and the volume of the sphere?

Use the formulas for the volume of a cylinder, a cone, and a sphere to justify mathematically that the relationships are correct.    

G.G.16b

Navigators have historically used lines of latitude and lines of longitude to describe their position on the surface of the earth.  Are any of the lines of latitude great circles? Explain your answer. Are any of the lines of longitude great circles?  Explain your answer.

� EMBED Equation.3  ���





� EMBED Equation.3  ���
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� EMBED Equation.3  ���





Rectangular- � EMBED Equation.3  ���cm3


$4/2520=$0.001587/cm3





Cylinder - � EMBED Equation.3  ��� cm3


$.25/2770.88 = $.001534/ cm3





Cone-� EMBED Equation.3  ��� cm3


$3.50/2120.58 = $0.00165/ cm3








The cylinder is the best buy because it has the least cost per cm3.








Height – 4642 = 1152 + h2


h = 449.523 m 





base area – 2302 = 52900 m2





Volume – 1/3(450)(52900) = 7,935,000 m3





#1


SA = � EMBED Equation.3  ���


	� EMBED Equation.3  ���








#2


� EMBED Equation.3  ���65.28 in2





#3


64.14 in2





Choose #3 because it would cost the least to produce.
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