CHOOSING MY INVESTIGATION (Geometry Project)
Word of Advice:  

This is the most important step of your project!

 If you choose an idea that truly interests and challenges you, the project will be so much more fun.  Resist the temptation to choose a topic simply to have the task of choosing a topic out of the way.  Give this choice serious thought.  Ask yourself the following questions about any idea you are considering:

· Am I really interested in the outcome of my investigation?

· Does it pass the “So what?” test? (Does knowing the outcome matter to anyone?)

· Will I be able to attract others interest with the topic I pick? Will I be thorough enough with my research?
Once you have decided on your topic, choose one of the topics below and let me know by October 7, 2011.

1. Geometric Solids-Make models and explain the differences.

2. Pool table, miniature golf, or periscope geometry- make a small pool table, periscope, a tennis court, or a golf course and explain geometry involved.

3. Euler’s formula- Investigate Euler’s contribution to geometry. Include Euler’s formula and Euler’s Line Theorem.

4. Tessellations and M.C. Escher-Explain what tessellation is. Show examples. Include M.C. Escher’s and original tessellations of your own.

5. Non-Euclidian Geometry.

6. Similarity-Demonstrate uses of similarity in everyday life such as photography, blue prints, etc.
7. Geometry in Art (proportions, golden rectangle, shapes, etc.)- Alberti, an Italian artist, declared in 1436 that the painter’s first requirement is knowledge of geometry. Investigate the use of geometry by great artists. Use reproductions of their works to illustrate their findings.

8. Topology- Investigate problems and make models of networks, the Konigsberg Bridge Problem, the Moebius strip, the Kline bottle, the Four-Color problem. Who was August Moebius? Why is topology called “rubber sheet” geometry?

9. Nature and Geometry (bee combs, crystal foundations, etc.)- What are some applications of symmetry?

10. Paradoxes-Investigate and illustrate the principle of a paradox using logic. Research famous paradoxes such as Zeno’s.

11. Proofs of the Pythagorean Theorem.- There are over 300 proofs of the Pythagorean Theorem. Study and demonstrate several of these proofs including President Garfield’s.

12. History of Mathematics (Research a famous mathematician and make a display demonstrating his/her mathematical discovery.)
13. Unusual curves (cycloids and involutes)- There are many interesting geometric figures that are based on the circle. Find out how the circle is used to draw spirals, ellipses, and parabolas. Investigate curves such as cycloids, epicycloids, hypocycloids, and the lissasous curve. Prepare an exhibit that illustrates how the curves are formed. Include original design using curves in the exhibit.
14. Comparing surface area and volume- Investigate Cavalieri’s Principle.

15. Geometry in Industry-Make tools or instruments (such as a pantograph, hypsometer, proportional divider, vernier, carpenter’s square, loren) and explain the geometry involved.

16. Investigate famous problems in geometry such as the duplication of the cube, trisection of an angle, squaring of a circle, and dissection of a rectangle region to construct a square region of equal area.

17. Architecture.

18. Taxicab Geometry.

19. Attempts to prove the Parallel Postulate- Investigate attempts and demonstrate efforts visually. Include Non-Euclidian geometry. Research mathematicians such as Riemann, Lobachevsky, and Girolano Saccheri.
20. The postulates of parallel lines in planes are used in sports, carpentry, electricity, and map- making. Give examples of how they are used.

21. The Fourth Dimension- Make a model of a tesseract to represent the fourth dimension.

22. Mira Math-Make a mira and explain how it works and what is used for.

23. Origami and Geomtry.

24. Mascheroni Geometry (constructions without a straightedge)—Who was Lorenzo Mascheroni?

25. Make a Wankel Engine- Explain the geometry involved.

26. Geometry in engineering drawings.

27. Prepare a report on the history of pi.

28. Radical axis of two circles-Discuss co-axical circles.

29. Describe the conic sections and how these curves are used in architecture-Construct models using these curves.

30. Problems of Fibbonacci-Fibbonacci studied practical examples in nature such as the pine cone and sunflower. Exhibit a clear understanding of the Fibbonacci series in nature. Who was Fibbonacci? What is the rabbit problem, the bee problem, and phyllotaxis?

31. The Golden Ratio, Golden Rectangle, Pentagram Star, Golden Triangle, and Logarithmic Spiral- What are they and how are they related?
32. Geometric instruments such as an angle mirror, sextant, planimeter, pantograph, etc.

33. Pascal’s Triangle

34. Paper Folding-Show and explain geometric figures formed by paper folding.

35. Symmetry.

36. Construct the nine-point circle.

37. Mathematics in Music.

38. Mathematics and Meteorology.

39. Scale drawing or model.

40. Optical illusion

Adult Home Sponsor:


In an effort to extend the learning of mathematics beyond the confines of a school classroom, students will be asked to complete a geometry project which will be presented in a STEM night.
The geometry project may consist of a deeper investigation of some topic addressed in the classroom, perhaps delving into the mathematical history of the concept. The project could be an extension of a concept relating it to other areas of mathematics. 


The project must be displayed on a bi-fold or tri-fold project board and may include the integration of 21st century technology such as laptop computers and graphing calculators.


 There are measurement restrictions on the size of the project. Information on the board should include:

· Title

· Origin of the idea

· An outline on the development of the project
· Discussion of the geometric concepts investigated 

· References 

Please, review the attached topics for project ideas but remember to encourage your child to examine the world around him/her. Ask the “how” and “why” questions and use mathematical reasoning to find some of the answers.


Enjoy this geometrical exploration!

I have reviewed the requirements for topic selection for ___________________’s geometry project and approve of this topic.  I agree to support this student’s work on the project.  ____________________________________________

                                                    (Sponsor for project)

Note to sponsor:  All requirements for the project will be easily reviewable on the teacher’s website.  The project will be done in steps as homework assignments.  You will be responsible for reviewing the guidelines for each piece of the project as it becomes homework that is due.  After reviewing and having the student make any necessary changes, you will be asked to sign a paper to indicate that piece is ready.  All pieces of the project should be saved in a couple places (on the computer and on a flash, for example) to make sure they are available and not lost when January comes and the student is ready to assemble the pieces on a display board.  Thanks in advance for your participation in this child’s educational experience.

