(   The Golden Ratio
Honors Geometry 3rd Quarter Project

Objective:  Discover the value of phi and its geometric construction, and explore the history of applications of the golden ratio.

1.  Answer completely 12-71 through 74 from your textbook.  A copy of the resource page needed for 12-73 is attached.  Turn in complete solutions.  This will introduce you to the “Golden Ratio.”  Be sure to read the Math Notes on page 599 as directed in 72c (note that that will verify your answer for 72b!).
2.  On a blank sheet of paper, construct a golden rectangle using a compass and a straight edge.  Instructions for this are on the back of this handout.  
3.  Using the Resource Page 12.2.3C, take a survey (as described on the RP) of at least 10 other people.    You may wish to survey more than 10 people, or to pool your data with other students in honors geometry.  After you have finished conducting the survey, measure the sides of the rectangles to determine which one uses the golden ratio, and indicate that on the Resource Page.  On the back of the page, summarize the data you collected and your conclusions.  Is the golden rectangle the one most people preferred?  If so, why do you think most people prefer that rectangle?  Be sure to note any interesting comments people you surveyed made regarding their favorite rectangle or observations you have on the rectangles.
4.  Create an item to be included in a Dielman display case on The Golden Ratio at the end of the quarter.  
· You may choose to make or use a 3-dimensional object (make sure it will fit in the display case), a photo or picture/diagram/sketch of the item.  
· You must include a neatly presented description of the item, and how the golden ratio applies to it, to be displayed with the item.  This description should by typed and mounted on a golden rectangle (of course).  Include citations if you are copying material from a book or website!

· Please sign up when you have chosen an item or concept to display; items may not be duplicated, and first-come, first-served (you may not change your item once you have signed up for it).   
· Many examples of applications of the Golden Ratio can be found at www.goldennumber.net; including the human body, music, famous artwork, the stock market, and the Bible. 
· You may also wish to explore and illustrate one of the following:  
· golden triangle

· connection between golden ratio and Fibonacci series

· logarithmic spiral (created using golden rectangles)
· generative spiral in plants and the golden angle 
· “eye of God”

· Be creative!

Construction Tips

A method for constructing a golden rectangle is demonstrated by an animation at the top of the website www.goldennumber.net.  This exercise will be much easier if you watch this animation first.  

On the back of the Resource Page used for 12-73, construct a golden rectangle by starting with the given square as follows:

1. Find the midpoint of 1 side of the square, and label it point A.  Make sure you can justify how you know that is the midpoint of the side.

2. Use a ruler to connect the midpoint to one of the opposite corners of the square.  Label this segment AB.

3. Using a compass, draw a complete circle with A as the center and AB as the radius. 
4. Using a ruler, extend the side of the square containing point A so that it meets the circle you drew in step 3.  Label the point of intersection point C.

5. Draw a line perpendicular to the side of the square containing point A through point C.  Justify how you know the lines are perpendicular.

6. Extend the side of the square opposite the side containing point A so it forms a rectangle.  Lightly shade in this rectangle.  The length of this rectangle is ( times the side of the original square.

Grading Rubric for Golden Ratio Project

	 

	Criteria
	Points


	

	A
B
C
D
 

Project Deadline

Turned in on time. (20)
One day late. (15)
Two days late (10)
Three days late. (5)
____/20
12-72 & 73

Mechanics 
No math errors. (20)
No major math errors or serious flaws in reasoning or definitions. (15)
May be some serious math errors or flaws in reasoning. (10)
Major math errors or serious flaws in reasoning or definitions. (5)
____/20
Golden Rectangle Construction

(Mechanics) 
No math errors. (10)
No major math errors or serious flaws in reasoning or definitions. (7.5)
May be some serious math errors or flaws in reasoning. (5)
Major math errors or serious flaws in reasoning or definitions. (2.5)
____/10
Rectangle Survey
Survey completed (___/4 pts)

Measurements of rectangles & identification of Golden Rectangle (___/3 pts)

Summary & Observations (____/3 pts)
____/10
Display Item

(Coverage of Topic)
Displays thorough understanding of the questions, mathematical ideas, and/or processes.
Shows good understanding of the topic, ideas, and processes.
Project shows some understanding of the topic.
Project shows a lack of understanding for the topic.
____/20
Display Item

(Presentation Quality)
Goes beyond the requirements of the assignment.
Meets the requirements of the assignment.
Minimally meets the requirements of the assignment.
Does not meet the requirements of the assignment.
____/20



