THE CUBO PROJECT! (
Due: March 2nd , 2016
Problem:  To work with a partner to construct the assigned models and nets and write a clear, concise paper explaining how to find the surface area of a cuboctahedron and then how to find the volume of a cuboctahedron using the three different methods. 

A cuboctahedron is a unique solid.  It can be thought of in many different ways.  Here are three of them.

Case1:  A cube whose corners have been cut off at the midpoints of the edges
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Case 2:  A right square prism with four rectangular pyramids attached on the lateral faces
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Case 3:  Eight tetrahedrons and six regular square pyramids.
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You are given one side of a cube __________________________

I.  Draw the following nets given the base square of the cube.  Label the lengths (all sides, heights, slant heights, and give the height of the prism or pyramid when the net is made) with the correct dimensions using your given cube length.  This part of the assignment is due on Feb, 2nd (Tues) or any time before so that I can correct and return before you finish the paper.  You will be given a packet to work in.  It has each of the following:
· One edge of your cubo, one square face and one triangular face of the cubo
· Net of the pyramid from case 1

· Net of the prism and pyramid from case 2

· Net of the tetrahedron and pyramid from case 3

AFTER YOUR NETS ARE CORRECTED PLEASE USE A COMPASS AND A STRAIGHT EDGE TO CONSTRUCT THE NETS.  
Parts II and III 

II.  Construct the following using the assigned measurement or make a scale model (Be sure to label the scale used)
· Case 1.  Three adjacent sides of a cube that make a corner and the pyramid that would be cut out.
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· Case 2.  The square prism and one rectangular pyramid
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· Case 3. The tetrahedron and square pyramid
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III.  Write a detailed essay.   

YOU MUST SHOW ALL FORMULAS AND SUBSTITUTIONS.  EXPLAIN WHAT THE VARIABLES REPRESENT  (EXAMPLE:  Volume of Prism = (Area Base)(Height Prism)
                                                                      Vpr= Abhpr
Part I 
Title Page

Part 2 Introduction (It must contain 4 sentences; one of them is your thesis statement.)
Part 3 Explain how you found the length of one edge of your cubo and find the surface area of your assigned cubo

.

Part 4
Explain how you found the dimensions for your net of the corner pyramid.  Carefully explain with drawings and formulas how you found the volume in case 1.  
Part 5 Explain how you found the dimensions for your net of the square prism and the rectangular pyramid.  Carefully explain with drawings and formulas how you found the volume in case 2.
Part 6 Explain how you found the dimensions for your net of the tetrahedron and square pyramid.  Carefully explain with drawings and formulas how you found the volume in case 3.  
Part 7 Conclusion (include any problems that you encountered; remind the reader of what you just found; be sure to discuss that the EXACT same volume was found in three different ways)
In all parts of the paper, communicate to me your steps.  You are to use the following criteria:

A.  The only measurement you have is the given length of the cube.   All other measurements need to be justified using calculations 

B.  All answers and calculations are to be exact.  NO ROUNDING – (Some of your answers will be irrational—leave the square roots!  Think about 45˚– 45˚– 90˚ and 30˚– 60˚– 90˚ triangles BUT DO NOT MAKE ASSUMPTIONS!)

C.  All answers should be labeled.

D.  Define variables as they are introduced.  (Example :  Let AT =  Area of one triangle)

E.  Your essay should be word processed with sentences double-spaced and 1-inch margins, using MLA format, following ALL of your ELA and IDS teachers’ words of wisdom.  (  

F.  Calculations and drawings are required.   They should be integrated with your explanation--not placed at the end of the essay for reference.  All formulas and substitutions must be shown.   I have saved most of the drawings you will need in a folder called cubo in the assignments folder.  These drawings have a variable by them for the side lengths, change those variables to your correct length.  (If you want others, you can make drawings on sketchpad, ti nspire software, paint, google sketch up, etc…  Be sure to save them, and import them into your paper.)  

NOTE:  In word, under insert, you will find many mathematical symbols including square root and fractions.
Name____________________________________________________________________
I.  Construct with a compass and straight edge the following nets given the base square of the cube.  Label the lengths with the correct dimensions using your given cube length.  (44 points)

_______ (4)  One edge of your cubo
_______ (8)  Net of the pyramid from case 1
_______ (16)  Net of the prism and pyramid from case 2
_______ (16)  Net of the tetrahedron and pyramid from case 3
II.  Construct the following using the assigned measurement:   (36 points)

_______ (12)  Case 1.  Three adjacent sides of a cube that make a corner and the pyramid that would be cut out.
_______ (12)  Case 2.  Three adjacent sides of a cube that make a corner and the square prism and one rectangular 
pyramid
_______ (12)  Case 3.  Three adjacent sides of a cube that make a corner and the tetrahedron and square pyramid
III.  Write a detailed essay:  (80 points)

_______ (8)  Part I 
Title Page  & appropriate usage of MLA formatting
_______ (6  Part 2 Introduction (Be sure to discuss the cubo, surface area, and volume in your thesis.)
_______ (10)  Part 3 Explain how you found the length of one edge of your cubo and find the surface area 
of your assigned cubo (remember it is the surface area of ALL faces)
_______ (10)  Part 4  Explain how you found the dimensions for your net of the corner pyramid.  Carefully 
explain with drawings and formulas how you found the volume in case 1.  
_______ (20)  Part 5 Explain how you found the dimensions for your net of the square prism and the 



rectangular pyramid.  Carefully explain with drawings and formulas how you found the 
volume in case 2.

_______ (20)  Part 6 Explain how you found the dimensions for your net of the tetrahedron and square 
  pyramid.  Carefully explain with drawings and formulas how you found the volume in case 3.  

_______ (6)  Part 7 Conclusion (Include any problems that you encountered.)  Be sure to discuss why 
           you should have the same volume for each of the three different methods.
_______  (10) Extra Credit:  Make your cubo with some theme
________ (5) Extra Credit:  Complete and turn in the project by Friday, February 26th, 2015
_______________________ TOTAL  (160 points)
Make the Nets using this base square as the base of your cube
Names: _____________________
                                                                                                                       ​​​​​​​​​​​​​​  _____________________
                                                                                                           Class: _____   Date: ___________
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SURFACE AREA

1.  One triangular face of cubo




2.  One square face of cubo

Label the lengths of the sides and height



Label the lengths of the sides

CASE #1

3.  Net of the corner pyramid cut off of the cube

Label the lengths of the sides.



When an isosceles right triangle is used as the base,









What is the height of the pyramid?

CASE #2

4.  Net of the inner prism

Label the lengths of the sides.

5.  Net of the rectangular pyramid
Label the lengths of the sides.



Give the height of the pyramid

CASE #3

6.  Net of the tetrahedron
Label the lengths of the sides.



Give the height of the tetrahedron

7.  Net of the Pyramid with a square base

Label the lengths of the sides.



Give the height of the pyramid

All lengths that are labeled on your nets are the numbers for





YOUR CUBO!








