Geometry

The Golden Ratio


Throughout history, the ratio for length to width of rectangles of the Golden Ratio has been considered the most pleasing to the eye. This ratio was named the golden ratio by the Greeks. In the world of mathematics, the numeric value is called "phi" named for the Greek sculptor Phidias. Notice that the space between the columns shown below form golden rectangles. There are golden rectangles throughout this structure that is located in Athens, Greece. 
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In this investigation you will team [+10] with one other person and collect the measures of the width and length of fourteen rectangles ranging from small to large and determine the prevalence of the Golden Ratio in these rectangles and your life.
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1. Locate and measure fourteen rectangles that are pleasing to your eye [+28]. Pick some that are small (lengths and widths less than 50 cm), medium (50 to 150 cm) and large (more than 150 cm) [+10]. Record these measures in the table below. Use the tall side as the length and the other as the width when viewed as the object was intended (see below) [+10]. The units that you measure should be consistent for each measure, but may vary between objects. In this case try to use centimeters. 
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2. Place these values in your calculator [+10], using the list name of WIDE for the widths and LONG for the lengths [+10]. You will need the Science Tools APP to do this on your handheld. If you need the APP download it from the Geometry web page and install it using the silver link cable. Press ( and select SciTools  to get to the Science Tools APP. 
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Press ( and then select the Graph Lizard from the menu.
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Now we want to place the DATA in so select the DATA option by pressing (. This places you in the List Editor. Move to the upper left list header and press ( to delete the lists that are shown. Type the names for the list. Note you are in Alpha Mode. Then fill the lists with the measures you collected.
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3. Now we wish to look at the Plot of the data [+10] to see if we have a pattern that would show the kinds of rectangles we have selected and to determine if they are Golden. Press (( to return to the main screen and select ( to get the plot by pressing (. Then select the Scatter Plot by pressing (. Then pick the WIDE list as the x-value and LONG as the y-value.
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4. What pattern do you see in the plot [+10]? 
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5. Determine the best-fit line [+10] that matches the data. In this case it should be linear. Press (( to select the Fit Method. Report the function you got. Round the values off and write it below [+10]. Also report an image [+10] showing how well your line fits the measures.
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                                      f(x) = __________________

6. Since the Golden Ratio is approximately 1.618, calculated by looking at the ration of the Length to the Width, our slope should be this value. The True calculation is 
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. Compare this to the slope in the equation of best fit you determined [+20].

7. Exit the SciTools APP by pressing (( several times and then select EXIT by pressing (. Now we want to see how well you did with selecting Small, Medium, and Large rectangles. From the Home Screen press ( a few times and then select the Vertical Line tool from the DRAW Menu 
((((). We wanted small to be 0 to 50 cm, medium to be 50 to 150 cm and the large to be greater than 150 cm. If you collected rectangles equitably you should have 4 or 5 rectangles in each region. Put 50 as the location of the 1st Vertical line [+10] and then add a second line at 150 [+10]. Give an image showing how well you did [+10] and comment [+10] on your ability to collect small/medium/large rectangles.
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8. Your method used in comparing to get the answer to question 6 might be on point, but often we want a statistical analysis of the values. In this case, since the y-Intercept of the function should be zero, we can look at the individual slopes for each pair (when compared with (0,0)). This set of values should not vary from 1.618 by much, if the prevalence of the Golden Ratio in our life is major. Press (( and move to the third column to create a list SLOPE [+10] and fill it with the change in Y divided by the change in X (LLONG/LWIDE) [+10].
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9. We can now do a T-Test at the 0.10 level to determine if our collection of rectangles have a ratio that is statistically the same as the Golden Ratio. Press ( and arrow over to the TESTS menu. Select 2:T-Test… from that menu and set it up as shown below. Do both Calculate [+10] and Draw [+10] and report your results. Write a bit about these results to indicate how your data results (ratios) are close, or far from the Golden one [+10]. 

In my example, I have a p value of about 0.05 (5%), which means that at the 0.10 level my data are not significantly different from the Golden Ratio (1.618).
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10. Locate a team that you think has a good eye for rectangles and get their data. Enter their data in the table below [+28] and add them to your team’s data in your calculator so that your list will contain 28 data pairs. Identify who provided you with the extra data [+10]. How well do these 28 rectangles match the golden ones [+10]? How do you know [+10]?

             ______________________          ______________________   
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11. Document all your results, calculations, and answers. Place your name, Date, and Period on the work [+10] and turn it in.
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