Golden ratio assignment menu:
First do:

1. Derive the exact numerical value for the golden ratio from the geometric definition of a golden rectangle.  

Then choose one of 2-4:

2. A. Draw the linkage that shows a golden ratio.  Give the lengths of each part of the linkage.  

B. Prove that the linkage always results in 3 points which lie on a straight line, and the ratios of the distances between them are the golden ratio.

C. Design a linkage which always gives 3 points in a straight line, and the ratios between successive points are 2:1.

-OR-
3. Research logarithmic spirals and how they relate to golden rectangles.  
A. Illustrate (draw/find and explain) how a logarithmic spiral relates to golden rectangles.
B. Show the calculus that proves that a logarithmic spiral is equiangular

C. Find 4 good pictures of spirals in art/nature/anything that’s not a math book: 2 of which are (approximately) logarithmic/equiangular, and 2 of which are not.  Overlay each with a logarithmic spiral to show the difference.

-OR-
4. Research two of the infinite process ways of getting the golden ratio:
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Pick the two of your choice, and prove that they yield the golden ratio

Instead of 2, 3 or 4 you may choose to do TWO of 5, 6, or 7
5. Research the Golden Angle.  
A. Draw/find a diagram, and show how to get the golden angle from the golden rectangle.

B. Find a picture of a plant that shows how the golden angle shows up in the form of phylotaxis.  C. Draw over your picture, and show 2 examples of the golden angle in your example.

-OR-
 6. Research the Golden Ratio in art, nature or dentistry.
A. Find several (at least 3) examples of the same type of place where you should expect to find the golden ratio (teeth, hands, faces, art objects).  

B. Show where the golden ratio should show up in your object.  Do the measurements and determine which example is closest to the golden ratio.

-OR-
7. Research the golden ratio in regular polygons. 

A. Illustrate where the golden ratio can be found in pentagons and decagons

B. Prove (a trigonometric proof is acceptable) for one of these examples that the ratio really is the golden ratio.
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