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Parabellagio!


Situation

The owners of the Bellagio Hotel in Las Vegas are looking to redesign the hotel's famous fountain pool.  They want to reinvent their hotel image in order to increase their profit compared to other area hotels, namely The Venetian and the MGM Grand.

Your company has decided to submit a design to the Bellagio Image Redesign Committee.  Your company has three types of nozzles that can be used for fountains: Mini-jets, Jets, and Super-jets.  Mini-jets can shoot water to a height between 10 and 30 feet depending on the force of water. Jets can shoot water to a height between 50 and 100 feet.  Super-jets (the most recent development in fountain design) can shoot water up to 250 feet in the air!!! All of the jets can rotate 360 degrees, so the path of where the stream lands is a circle.

Constraints

The Bellagio IRC has given some specific constraints that need to be met.  Any design that doesn’t meet these constraints will be disqualified and not considered.  Here are the constraints:

· The tallest stream is created by a Super-jet that goes through the roots of h(d)= -0.014x2 + 14x – 3263.4 (the owner's daughter is in Algebra 2 and he wanted to tribute her!)

· The placement of the jets needs to be symmetrical throughout the pool (in both directions) for aesthetic purposes.

· In order to have a varied look to the fountain, the IRC would like jets of at least 3 different heights and a minimum of 10 nozzles.

· The pool is approximately 8 acres large, or 340,000 square feet.  The dimensions are the following: 1000 ft. long, 340 ft. wide, and 10 ft. deep.

· Because the Bellagio is a high-class hotel, not a water park, the fountain should not get hotel guests wet (in other words, the streams of water should not land outside of the pool).

· In order to utilize as much of the 8-acre lake as possible, the jets need to cover at least 55% of the lake.

Task

Your task is to come up with a unique design for the fountains, meeting all of the constraints, and defend your design in front of the Bellagio's IRC.  You will create 1) a written portfolio that details your design and process and 2) a visual for your design defense.  

Written Portfolio Requirements

· Cover Page

· Include your name, your company’s name, date, title of report, and an image.

· Introduction (at least1page)

· Company Profile: Write a description of your water design company. Describe the features of your products and the benefits of using your company.

· Bellagio Request: Describe the situation that the Bellagio IRC has presented. 

· Mathematical Preface: Explain in detail the mathematics (concepts, formulas, materials) that you will need to solve this problem.

· Design Visuals

· Bird's Eye Representation: Create a scale drawing on grid paper of your fountain design as seen from above.  Include the circular path of each jet, the scale of your drawing, and label any important distances.

· Explain the mathematical process you went though to create the Bird's Eye Representation.   Show all necessary calculations and define any related mathematical concepts you use.

· Show how  your design of the Bellagio fountains meets all of the constraints you were given by the IRC.

· Mathematical Rationale

· Jet Analyses: For each of the unique jets (a “unique” jet has a distinct height and width, not the same as any other one), create a graph of its path, find its maximum height, the location of the nozzle and where the stream will fall.  Use this information to determine the equation of the path.

· Explain the mathematical process that you went though to create the Jet Analyses.  Show all necessary calculations and define any related mathematical concepts you use.

· Explain why the Bellagio should use your design. What are the features of your design that are unique?

· Conclusion

· Where else can the math that you used in this problem be used in other real-world problems?

· How does the math that you used for this problem build from other math that you have learned this year or other years?

· What real-world factors could make your calculations inaccurate?

Design Defense Requirements

You will present your design to the Bellagio’s IRC.  In your presentation, you must address the features of your design, how your design meets all of the constraints, and why the IRC should choose your design.  Along with your oral presentation, you will create a visual piece to support your defense.

Assessment

Written Proposal—ESGP Mathematics Problem Solving Application (Mastery of Knowledge and Application of Knowledge)

Oral Defense (Application of Knowledge)

ES Leadership Skills—Communicate w/ Clarity and Precision, Solve Problems Resourcefully

Reflection (Metacognition)

Learning Goals

· Students can graph a quadratic based on its equation.

· Students can find an equation of a quadratic given its graph and/or information about its graph.

· Students can solve for the roots of a quadratic equation.

· Students can find the area of a circle.

· Students can create a scale drawing.

