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Ellipses

The Earth revolves around the sun in a geometric shape called an ellipse. An ellipse is a slightly flattened circle with two center points called foci (plural for focus).

In the solar system, the planets revolve around the sun in elliptical orbits with the sun at one focus and the other focus is imaginary.  Eccentricity is how oval the elliptical orbit is and uses the formula:  e=d/L.  Eccentricity is calculated by dividing the distance between the foci by the length of the major axis.  See diagram below.

[image: image1]
Problem:  What is the relationship between foci distance and eccentricity?

Hypothesis:  ​​​​​​​​​​​​​​​​​​​​​​​​____________________________________________________________________________________________________________________________________________________________


Procedure

1. Obtain a 25 cm piece of string, a piece of cardboard/Styrofoam, ruler, white paper and two push pins.

2. Tie the ends of the string in a secure knot to form  a loop 
3. Fold the 12 x 18 paper into quarters to find the mid point of the paper. Put a pushpin in the middle and loop the string around it.
4. Place the pencil lead inside the loop & against the string.  Hold the string taunt and draw an ellipse on the paper.  

5. Measure the length of the major axis (see diagram) and record in the data table as ellipse #1.  
6. Calculate eccentricity using the formula:  e=d/L.  Be sure to write the formula and units used.

7. Measure 1 cm from the center on both sides and label these points as A.  Place a push pin at each point and make another ellipse. 

8. Draw a line between the foci and measure the distance to the nearest tenth of a centimeter. Record on the data table.  

9. Extend this line to the sides of the ellipse and label this line as the major axis.  Measure the length to nearest tenth of centimeter.  Enter the data on the data table for ellipse #2.   Be sure to write the formula and units. 

10. Measure another 1 cm from each of these points and label each of the points units with a (B). Place pushpins and draw another ellipse. Measure and enter the data on the data table for ellipse #3.  Be sure to write the formula and units.

11. Measure another 1 cm from each of these points and label each of the points with a (C). Place the push pins in and draw another ellipse. Measure and enter the data on the data table for ellipse #4.  Write formula and units.

12. Measure another 1cm from each of these points and label each of the points with a (D).  Place the push pins and draw an ellipse. Measure and enter the data on the 
data table for ellipse #5.  Write formula and units.

Results
	Eccentricity of Ellipse Data Table

	Ellipse #1               Calculations

d= 0 cm

L= ________

e=  ________

	Ellipse #2              Calculations

d= ________

L= ________

e=  ________



	Ellipse #3             Calculations

d= ________

L= ________

e=  ________



	Ellipse #4              Calculations

d= ________

L= ________

e=  ________



	Ellipse #5                Calculations

d= ________

L= ________

e=  ________




Discussion Questions

1. Describe the change in eccentricity from ellipse 1 through ellipse 5?
2. Which of the five ellipses was the most eccentric? Why?

3. Which of the five ellipses (exclude circle) was the least eccentric? Why?

4. What is the relationship between foci and eccentricity?
5. How does the numerical value of “e” change as the shape of an ellipse approaches

a straight line?

6. Why doesn’t the sun have an eccentricity value?  Is there ever a possibility of this occurring?
7. What is the eccentricity of the Earth?
8. Which is more eccentric, the Earth’s orbit or ellipse # 2? Explain.

9.  Use www.nineplanets.org  or page 880 in textbook to put the planets in order of increasing eccentricity.

10. Many comets have an eccentricity close to 1.  What would be the shape of such an orbit?_____________  Which one of the ellipses is closest to the orbital shape of a comet?
11. Draw a scale model of the Earth’s orbit around the sun.  Apply what you have learned.
12. Create a line graph to show the relationship between eccentricity and distance.
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