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What is an Orbit?

Newton’s Cannon

https://noragulfa.com/cannon/
https://noragulfa.com/cannon/


Kepler’s 1st Law - Ellipses

The orbit of every planet is an ________________ 

with the Sun at one focus.
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Kepler’s 2nd Law – Equal Areas

A line drawn from a planet to the Sun sweeps 

out equal areas in equal times.

Click for the Simulation
A purple and yellow circle with white lines and a yellow ball

AI-generated content may be incorrect.

https://phet.colorado.edu/sims/html/keplers-laws/latest/keplers-laws_all.html?screens=2
https://phet.colorado.edu/sims/html/keplers-laws/latest/keplers-laws_all.html?screens=2


Kepler’s 3rd Law – “Harmonies”

A planet’s orbital period is related to its 

average distance from the Sun

Click for the Simulation
A screenshot of a graph

AI-generated content may be incorrect.

https://phet.colorado.edu/sims/html/keplers-laws/latest/keplers-laws_all.html?screens=3
https://phet.colorado.edu/sims/html/keplers-laws/latest/keplers-laws_all.html?screens=3


Kepler’s 3rd Law – Equations

Since the gravitational field strength is equal to the acceleration 

causing circular motion, we can set them equal to each other

𝑎 =
𝑣2

𝑟
= 𝜔2𝑟 =

4π2𝑟

𝑇2
𝑔 = 𝐺

𝑀

𝑟2
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A satellite moves around the Earth in a circular 

orbit with the data shown below. Using the 

equation derived on the last slide, determine 
the height above the earth’s surface

Mass of Earth, M = 5.97 × 1024 kg

Radius of Earth, R = 6.37 × 106 m

Orbital period of the satellite, T = 5.62 × 103 s



Comparing Period and Radius

Venus is a planet in the Solar System. The following data are given:

Orbital period of Venus 225 days

Orbital period of Earth 365 days

Calculate the ratio
𝑜𝑟𝑏𝑖𝑡𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑉𝑒𝑛𝑢𝑠

𝑜𝑟𝑏𝑖𝑡𝑎𝑙 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝐸𝑎𝑟𝑡ℎ



The Transit Method

When we watch stars over a long period of time, 

we can measure “dips” in their brightness

Finding exoplanets using this approach 

is called the “transit method”



In our own neighborhood

Transit of Mercury | May 9, 2016 Transit of Venus | June 5, 2012

Can we see other planets in our solar system this way? 

Why or why not?

https://tpt.pbslearningmedia.org/resource/buac18-912-sci-ess-mercuryvenustransits/mercury-and-venus-transits/?student=true
https://tpt.pbslearningmedia.org/resource/buac18-912-sci-ess-mercuryvenustransits/mercury-and-venus-transits/?student=true
https://tpt.pbslearningmedia.org/resource/buac18-912-sci-ess-mercuryvenustransits/mercury-and-venus-transits/?student=true
https://tpt.pbslearningmedia.org/resource/buac18-912-sci-ess-mercuryvenustransits/mercury-and-venus-transits/?student=true


Comparing Light Curves

The following light curves show three different planets orbiting 

the same star. Compare their speeds and orbital distances
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The star TRAPPIST-1 has a mass of 1.77 × 1029 kg and 

has several planets that have been discovered thanks 

to the transit method. What is the average distance 

between the planet “Trappist-1 b” and its star?

𝑇2 =
4𝜋2

𝐺𝑀
𝑟3



Lesson Takeaways

❑ I can describe Kepler’s Three Laws of Planetary Motion

❑ I can use Kepler’s 3rd Law to mathematically compare the 

period and radius of an orbit
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