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Bode's Law Activity

The Titius-Bode Law is rule that roughly predicts the spacing of the planets in the Solar System. The relationship was first pointed out by Johann Titius in 1766 and was formulated as a mathematical expression by Johann E. Bode in 1778. It led Bode to predict the existence of another planet!
Bode’s law relates the average distances of the planets from the sun to a simple mathematic progression of numbers. Titius showed that one could find the distances of the planets (in astronomical units, AU, the average Earth-Sun distance), beginning with the following simple sequence of numbers:

0, 3, 6, 12, 24,48, 96 and so on

With the exception of the first two, the others are simple twice the value of the preceding number. Then, by adding 4 to each number, one gets:

4, 7, 10, 16, 28, 52, 100 and so on

Then dividing each number by 10 one gets:

0.4, 0.7, 1.0, 1.6, 2.8, 5.2, 10.0 and so on

This sequence gives the average distances of the planets from the Sun very closely:

	Position


	Object

	
	Actual distance (AU)

	
	Bode’s Law


	1
	Mercury
	
	0.39
	
	0.4

	2
	Venus
	
	0.72
	
	0.7

	3
	Earth
	
	1.00
	
	1.0

	4
	Mars
	
	1.52
	
	1.6

	5
	a.
	
	b.
	
	2.8

	6
	Jupiter
	
	5.20
	
	5.2

	7
	Saturn
	
	9.54
	
	10.0

	8
	e.
	
	g.
	
	c.

	9
	f.
	
	h.
	
	d.

	10
	j.
	
	k.
	
	i.


1. After Bode’s law was worked out by Titius, the “blank slot” in the sequence at position number 5 made astronomers think that something was amiss. If the sequence predicted the positions of planets accurately, then there “must” be something orbiting the Sun at position 5 between Mars and Jupiter, some 2.8 AU from the Sun. From you knowledge of the Solar System, indicate the class of objects actually found at position 5 in 1801. Place your answer in the table beside the letter a.

2. Find the average distance from the Sun for this class of objects and place your answer in the table beside the letter b.

3. Using the examples from the last page, extend Bode’s law two more numbers. Enter their values in the table beside the letters c and d.

4. Take a guess and guess what objects properly fit in the table beside the letters e and f.

5. Find the average distances of these objects from the Sun, and enter their values in the table beside the letter g and h.

6. How well does Bode’s law predict the distance of the object in position 8?

7. How well does Bode’s law predict the distance of the object in position 9?

8. Using Bode’s law, work out the distance for the object in the 10th position. Put the value in the table beside the letter i. 

9. This 10th object was considered a planet between its discovery in 1930 until 2006 when it was demoted to a minor-planet status. Using Bode’s rule, try to explain one of the reasons why.

10. Calculate the percent error between the predicted and actual value of object 10.
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