
Newton & Kepler

Freshman Seminar 131

Robert J. Vanderbei

2023



Orbital Mechanics

Here’s a link to my Sky & Telescope article: Measuring the Astronomical Unit

Isaac Newton:

Newton’s Second Law of Motion:

F = ma

Newton’s Law of Gravity:

∥F∥ = G
mM

r 2

Johannes Kepler:

Orbital Period (Kepler’s Third Law):

T = 2π

√
r 3

GM

https://vanderbei.princeton.edu/tex/MeasureAU/Vanderbei_Belikov_2006_SkyTel_MeasuringAU_fixed_OCR.pdf


Kepler’s Third Law

Kepler’s Law

T = 2π

√
r 3

GM

If orbital radius r is measured in Sun/Earth distance (aka astronomical units) and orbital
period is measured in years, then

1 = 2π

√
13

GM

Hence, Orbital Period (Kepler’s Third Law):

T =
√
r 3

We can also write it like this:
r = T 2/3



Asteroid Prudentia

https://vanderbei.princeton.edu/tex/MeasureAU/Vanderbei_Belikov_2006_SkyTel_MeasuringAU_fixed_OCR.pdf


Asteroid Prudentia

Click on the diagram or here to see the Sky & Telescope article.
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