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Circumference of the Earth Project

The goal of this math expedition project was to calculate the circumference of the earth as accurately as possible. First we studied an ancient Greek astronomer and mathematician named Eratosthenes who came up with a surprisingly accurate method for calculating the circumference of the Earth using the sun’s shadow at a particular point. After this, we went out to Franklin Park to make our own calculations of the circumference of the Earth using a GPS and our location on the Earth’s altitude and longitude line.  Through studying Eratosthenes’ Method and implementing our own plan we were able to get an in-depth understanding of indirect measurement.  

Thousands of years ago, Eratosthenes who was a Greek astronomer and mathematician learned about a vertical wall near Syene whose bottom was lit entirely by the sun once a year.  Eratosthenes then placed a vertical post in Alexandria, a town north of Syene, and when the sun hit the pole it created an angle which he measured. He knew that the angle he measured (7°12) would be equivalent to the angle of the Earth’s center from Syene and Alexandria. Eratosthenes then found the distance between Syene and Alexandria which was estimated to be 5,000 stadia.  Since he knew the angle of the earth’s center from Alexandria to Syene was 1/50 of the earth’s total measurement he multiplied 5,000 by 50 and got 250,000 stadia (about 46,250 km) as the Earth’s circumference.






Eratosthenes calculated circumference of the Earth was surprisingly good considering how early it was computed. He got 250,000 stadia which is about 46,250 kilometers. The actual circumference of the Earth is 40,075 km.  
To see by what percent Eratosthenes was off we set up an error analysis: 
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Eratosthenes was off by 15%. 

After we studied Eratosthenes’ Method we set out to make our own calculations of the Earth’s Circumference using a GPS. Our plan was to measure our position on the Earth’s latitude and longitude lines, walk some distance from both North to South and East to West amd record that the new latitude and longitude. From that difference we can get an angle for our position on Earth and use that along with the distance we walked to estimate the circumference of the Earth. 


To implement our plan we first split into pairs, got our GPS, and went to Franklin Park so we can have plenty of room to take our measurements. First, we used our GPS to locate the North point and recorded the Latitude (N=42.30897°) and Longitude (N=071.09437°), then we located the South point, walked a certain distance and wrote down our Latitude (42.30747°) and Longitude (071.09437°) for that point.  We repeated this process from our walk from West (Lat=42.30909°, Long=71.09390°) to East (Lat=42.30910°, Long 71.09440°). 
After I had gotten this measurement, the next step was to calculate the Earth’s circumference. I first found the difference between the North and South’s latitude (42.30897°-42.30747°=.0015°) and that gave us our location’s angle. Then I set a proportion using that angle and the distance I walked in miles (.12miles):
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 I calculated that the North South Circumference of the Earth was 28,800 miles. The actual circumference of the Earth is 24,817.95 miles. After I did an error analysis:
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I found that my calculated earth’s circumference was off by %16.

In the conclusion, we studied two methods of indirectly measurements to estimate the Earth’s circumference. Eratosthenes’s method consisted on him using a vertical pole and the angle the sun ray created to make the estimation that the earth’s circumference was 250,000 stadia which is about 46,250 km.  He’s estimation was surprisingly close to actual earth circumference (40,075 km) as he was only 15% off. Influenced by Eratosthenes’s method, I went out with a partner to indirectly measure the Earth’s circumference using a GPS and the North and South point latitude and longitude. I calculated the Earth’s circumference to be 28,800 miles which was pretty close and only 16% off of the actual circumference (24,817.95miles).  
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