
Investigation: Ellipses 
 
Aim To investigate ellipses, the shape of the planets’ orbits, by drawing them 

Context Planets do not move in perfect circles around the Sun as believed in ancient 
models of the solar system. Instead, the planets move in elliptical orbits 
with the Sun at one focus of the ellipse. 

The eccentricity of the ellipse, which is a measure of its elongation, is 

defined by the ratio e = 
c
a . 

Equipment Lid of cardboard box   Sheet of graph paper 

Two drawing pins   String 

Pencil     Ruler 

Method 1. Place the sheet of paper on top of the cardboard box. 

2. Tie the two ends of the string together. A longer piece of string will result 
in a larger ellipse. 

3. Stick the tacks through the graph paper and into the cardboard box. 
Make sure that they are aligned close to the middle of the box. Placing 
the pins further apart will result in a larger ellipse while placing the pins 
closer together will result in a smaller ellipse. 

4. Loop the piece of string around the two pins. If needed, adjust the 
distance between the two pins so that the string can be looped around 
them. 

5. Put your pencil inside the loop and trace out the ellipse. 

6. Measure the distance between the pins, 2c, and the length of the major 
axis, 2a. 

7. Calculate the eccentricity using the above formula. 

8. Repeat with different string lengths and distances between pins. 

Risk 
Assessment 

 The tacks should be handled with care. They should not be left on seats, 
on the floor or in places where human contact is possible. 

 String can be a trip hazard if large quantities are left lying around. 

 Beware of a choking hazard once the string has been tied into a loop. 

Results (See graph paper for the ellipses) 

Ellipse 1 (Larger) 

Distance between pins = 8.0 cm 

Length of major axis = 12.9 cm 

â Eccentricity = 
8.0
12.9 = 0.62 

Ellipse 2 (Smaller) 

Distance between pins = 7.6 cm 

Length of major axis = 11.0 cm 

â Eccentricity = 
7.6
11.0 = 0.69 

 
Discussion  The pencil continually slipped out of the loop of string. This was resolved 

somewhat by looping the string around the tip of the pencil to hold it in 
place. 

o Better solution: use a computer to draw the ellipses (neater too!) 

 It should be noted that the planets’ orbits – although elliptical in shape – 
are more round than egg-shaped, i.e. the ellipses drawn have a higher 
eccentricity than that of the planets’ motion. 

Conclusion Several egg-shaped ellipses were successfully drawn. It can be concluded 
from this investigation that ellipses are the locus of a point whose sum of 
the distances from two fixed points remains constant. 

 


