TOWER PROJECT

NAME__________________________________

     You are working for a multimillionaire who loves shapes.☺ She wants to build a tower on a given piece of land which is a square.  You will be given the dimensions of the plot and the number of sides that the tower should be made of.  Your job is to find the surface area and volume of the tower for your client.  In addition, you will need to do a cost analysis for concrete and Plexiglas (some of the materials that the tower would be made of.)  Finally, you must create a model, made to scale, that you will show to the millionaire. 
The following are important details that must be followed when doing your calculations:
· The local rules will not allow you to build within 3 feet of the boundaries of the plot.
· You need to maximize the size of the base of the tower by either having a side of the prism base or a vertex touching the buildable plot line. 
· Her tower will have a polygonal base with a door and two windows and a roof line of a corresponding regular pyramid.  

· All of the drawings will be done on geometer’s sketchpad, or some other computer generated program, such as Google Sketch up, or nSpire... pick whatever one that you both like best.
· Each part will have a title.  All formulas and substitutions will be identified and can be used as figures in the paper (rather than writing them out in paragraph form.)  
· The entire paper will be typed using all conventions you’ve learned in IDS and ELA classes. (
BE SURE TO IDENTIFY UNKNOWNS USED IN THE EQUATIONS AND RELATE THOSE UNKNOWNS TO YOUR DRAWINGS.
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Figure 1:  The Leaning            Figure 2:  Frank Pino & his tower      
     Figure 3:  The Eiffel Tower
Tower of Pisa








     

Don’t forget to use proper figure notation as well as proper citation of sources.
Number of sides of the polygon _________________Dimensions of the plot ________________

The paper and the model are both due by June 1st!
Here are the categories as well as the talking points to use for the organization of the paper:

Title Page

Part One:  Introduction
[image: image6.emf]
Part Two:  My (Number of Sides) Sided Polygon Maximized on My Plot


A.  Drawing of the base of your tower in your plot

B   Drawings of the four polygons and the triangle used to find the area
                 An example of the polygons is shown below.  



[image: image3]
           The polygons above will be used to show the footings and the outer and inner walls.

[image: image7.emf]           

           Many students break up each polygon in the following 

           way to find part C, part D, and part E below:


C.  Central angle measure of the polygons (formulas and substitutions)

D   Length of one side of each polygon and the height of one triangle in each polygon drawn from the center of your polygon to one side of the polygon (formulas and substitutions)

E.   Formulas and substitutions to find the area of the four polygons.  Round to hundredths.
Part Three:  Volume of the Concrete needed for the Footing, the Plexiglas needed for the floor, and the water needed for the aquarium.
· [image: image8.emf]In order to build the tower, a footing must first be poured using concrete.  The footing must be three feet wide.  (The footing extends from polygon one to polygon four.)   The footing will be 3.5 feet deep.  The footing will be hollow in the center.

· A 4 inch floor will be laid extending to the end of the footing (polygon 4).  
The floor will be made of Plexiglas.  The tower is built at the center of the footing. 
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· [image: image10.emf]You will find the volume of water needed to make an aquarium beneath 
the floor of the tower as the millionaire wants to be able to look down 
and feel like she and/or her dog is walking on water.  

A.  Drawings of the footing, floor, and aquarium

B.  Find the volume of the footing (formulas and substitutions)

C.  Find the volume of the floor (polygon 4)
           D.  Find the volume of the water in the aquarium, 
                 if the space will be 75% filled with water.
E.  Cost analysis of the concrete needed. JUSTIFY!


      The concrete company will install the concrete for $115 per cubic yard.
           F.  Cost analysis of the Plexiglas needed. JUSTIFY!
                The Plexiglas company will install the Plexiglas for $1100 per 48” x 96” x 4” sheet.
Part Four:  One Lateral Face of the Outer Prism Base
· Anything associated with polygon two is the OUTSIDE of the tower. 

· The height of the inner and outer prisms will be twice the length of one side of the outer base (polygon 2).  


A.  Drawing the polygon which is the base of your outer prism with side length labeled

B.  Drawing of one lateral face of the outer prism including a door

      Door is 5’ by 3’ with a top that is ½ of your polygon shape

           C.  Drawing of one lateral face of the outer prism including a window


Window is the same dimensions as the top part of the door


D.  Explanation of how you know the dimensions of that face.

E.  Formulas and substitutions to find the lateral surface area of the outer prism part of the 
 
      tower (NOTE:  Be sure to take remove the area of the door and windows when calculating
                 the lateral surface area)

Part Five:  Volume of the Inner Base Prism 
· Anything associated with polygon three is the INSIDE of the tower.

· The wall will be 1 foot thick.  


A.  Drawing the polygon which is the base of your inner prism with side length labeled


B.  Drawing of one lateral face of the inner prism


C.  Explanation of how you know the dimensions of that face.

D.  Formulas and substitutions to find the volume of the inner prism part of the tower

Part Six:  Pyramid Top of the Outer Pyramid showing the Height of the Outer Pyramid and the Slant Height of One Lateral Face of the Outer Pyramid
· The height of the outer pyramid will be three times the length of one side of the base 
(polygon 2).  
A. Correct drawing of the pyramid top that shows the height of the pyramid and the slant height of one face

[image: image4.emf]
B.  Explanation of how you know the height of the pyramid

C.  Formulas and substitutions to find the slant height of a lateral face
D.  Formulas and substitutions to find the angle measure between the prism base and the pyramid face found at the foot of the slant height
Part Seven:  One Lateral Face of the Outer Pyramid 

A.  Drawing of a lateral face of the pyramid with measurements labeled

B.  Formulas and substitutions to find the angle measures of the lateral face


C.  Formulas and substitutions to find the area of one lateral face


D.  Formulas and substitutions to find the lateral surface area of the outer pyramid part of the 
tower

Part Eight:  Pyramid Top of the Inner Pyramid showing the Height of the Inner Pyramid
· The height of the inner pyramid will be three times the length of one side of its base 
(polygon 3).  


A.  Same drawing as part six

B.  Explanation of how you know the height of the inner pyramid

C. Formulas and substitutions to find the volume of the inner pyramid

Part Nine:  My Tower

A.  Drawing of your outer tower including dotted lines for those sides you could not see 
B.  Find the lateral surface area of the outer tower by using the solutions you found earlier in 
the paper.  Refer to those parts as you justify your solution.


C.  Find the volume of the inner tower by using the solutions you found earlier in the paper.  
Refer to those parts as you justify your solution.

Part Ten – Conclusion 
Be sure to include any problems you incurred during the project.
Be sure to include your rubric with your paper – Pages 5 and 6 of this document

*****  In addition, you are to make a scale model of your tower.  The following are the MINIMUM requirements: *****
Scale Model – Cross Section of your tower that shows


a.  scale used to produce model


b.  footing – inner and out walls and dimensions in feet

c.  floor


d.  inner and outer walls of the prism and dimensions in feet

e.  outer wall with door (to scale)

f.   outer wall with windows (to scale)

g.  inner and outer walls of the roof and dimensions in feet

h.  triangle from roof to base which shows the angle (labeled) between the prism and pyramid 

   with dimensions in feet for BOTH pyramids (inner and outer)

BUILDING A TOWER PROJECT

NAME______________________________________

_____Title Page

  5

_____Part One: Introduction
  5

_____Initial Approval of Part Two ( 2-D drawing  – work can be hand written for approval  
10
only.  In the paper it must be typed)  FOR FULL CREDIT, IT MUST BE APPROVED BY 
           TUESDAY MAY 9th. 
_____Part Two:  My (Number of Sides) Sided Polygon Maximized on My Plot

 15
A.  Drawing of the base of your tower in your plot including the footing

B   Drawings of the four polygons and the triangle used to find the area


C.  Central angle measure of the polygons (formulas and substitutions)

D   Length of the of one side of each polygon and the height of one triangle in each polygon   drawn from the center of your polygon to one side of the polygon (formulas and substitutions)

E   Formulas and substitutions to find the area of the four polygons.  Round to hundredths.
_____Part Three:  Volume of the Concrete Needed for the Footing and the Floor
 15
A.  Drawings of the footing and floor
B.  Find the volume of the footing (formulas and substitutions)

C.  Find the volume of the floor (formulas and substitutions) 

D.  Find the volume of the aquarium (formulas and substitutions)
E.  Cost analysis

_____Part Four:  One Lateral Face of the Outer Prism Base
 15
A.  Drawing the polygon which is the base of your outer prism with side length labeled


B.  Drawing of one lateral face of the outer prism including a door with dimensions

C.  Explanation of how you know the dimensions of that face and door

D.  Drawing of one lateral face of the outer prism, include an image for one of the windows 

E. Formulas and substitutions to find the lateral surface area of the outer prism part of the 
tower

_____Part Five:  Volume of the Inner Base Prism

 7
A.  Drawing the polygon which is the base of your inner prism with side length labeled


B.  Drawing of one lateral face of the inner prism


C. Formulas and substitutions to find the volume of the inner prism part of the tower

_____Part Six:  Pyramid Top of the Outer Pyramid showing the Height of the Outer                              10
Pyramid and the Slant Height of One Lateral Face of the Outer Pyramid

A. Correct drawing of the pyramid top that shows the height of the pyramid and the slant height of one face

B.  Explanation of how you know the height of the pyramid

C.  Formulas and substitutions to find the slant height of a lateral face

D.  Formulas and substitutions to find the angle measure between the prism base and the pyramid face

_____Part Seven:  One Lateral Face of the Outer Pyramid 

 10
A.  Drawing of a lateral face of the outer pyramid with measurements labeled

B.  Formulas and substitutions to find the angle measures of the lateral face


C.  Formulas and substitutions to find the area of one lateral face


D.  Formulas and substitutions to find the lateral surface area of the outer pyramid part of the 
tower

_____Part Eight:  Pyramid Top of the Inner Pyramid showing the Height of the Inner      
  6
Pyramid


A.  Same drawing as part six with correct dimensions
B. Formulas and substitutions to find the volume of the inner pyramid

_____Part Nine:  My Tower
 10
A.  Drawing of your outer tower including dotted lines for those sides you could not see 
B.  Formulas and substitutions to find the lateral surface area of the outer tower


C.  Formulas and substitutions to find the volume of the inner tower

_____Part Ten – Conclusion
 5


_____ Rubric – be sure to include it with the paper
 5

_____Model
  32


a.  Scale used to produce model


b.  Footing – inner and out walls and dimensions in feet

c   Floor


d.  Inner and outer walls of the prism and dimensions in feet

e.  Outer wall with door (minimum ONE wall)

f.   Outer walls with windows (minimum TWO walls)

g.  Inner and outer walls of the roof and dimensions in feet


h.  Triangle from roof to base which shows the angle (labeled) between the prism and pyramid 
with dimensions in feet for BOTH pyramids (inner and outer)

_________TOTAL
     150

5 points extra credit – turn in by Tuesday, May 30th 
10 points extra credit – make a scale model of your tower with some theme to impress the owner
http://www.pbs.org/wgbh/buildingbig/wonder/structure/eiffeltower2_skyscraper.html
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S e p a r a t e d   p o l  y g o n s
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Solid line is the slant height of the regular pentagonal pyramid





Dotted line is the height of the pyramid








