Kepler’s Law – Teachers’ Notes

Aim: To discover Kepler’s Law.  Additional learning outcomes possible include:

· Pupils learn how to use formulae in MS Excel

· Pupils learn long division

· Pupils consolidate understanding of squaring and cubing numbers

· Introduction to proportion

See next page for lesson plan.

For more information see:

http://en.wikipedia.org/wiki/Johannes_Kepler
http://en.wikipedia.org/wiki/Kepler%27s_laws_of_planetary_motion (see 3rd law)

http://kepler.nasa.gov/johannes/ (lots of information here)

http://pds.jpl.nasa.gov/planets/ (information on the planets)

Kepler’s Law - Lesson Plan
1. Show pupils the Excel file of planets’ distances to the Sun and their periods of orbit. Note that periods of orbit are in Earth days. Lead pupils to realise that this could be confused with number of days per year on each planet (pupils may need TLC with regard to concepts of day and year!).

2. Suggest that we could use relative Earth years and relative Earth distance (AU’s) to the Sun by:

Dividing Orbital Period by 365 to get relative Earth years
and

Dividing Distance to Sun by Earth Distance to get relative Earth distances
3. Discuss the concept of the Astronomical Unit as a sensible unit of measurement.

4. Now ask pupils to:

Cube their new distance figures

and

Square their new orbit time figures

5. Now ask pupils if they notice anything about these figures.  Encourage them to express this mathematically verbally and using algebra.

Distance3 = Time2

These figures are shown on the ‘Workings’ sheet in the Excel file. Note that the figures for some of the outer planets have been rounded.

6. This is Kepler’s law.  

The square of the time that a planet takes to orbit our Sun
is equal to

its distance from the Sun cubed.

