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L13 - Kepler’s Laws at Colorado PhET



/24 marks
Students will use their cellphones to record the elliptical orbit of a positive charge in a Colorado PhET simulation and use it to verify Kepler’s 2nd Law of Planetary Motion.
Instructions:
· Go to http://phet.colorado.edu/en/simulation/electric-hockey
· Follow Steps #1-6 below.
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Step#3: Putpositive charge adistance away such that separation distance is
(] (3 equal tothe length of the vector.
Step#a: Unpause (hit space bar) and immediately pause again (rapidtoggle).
e Protonshould now be approximately double the distance away.
Stepits: Remove positive charge. Add negative charge ata 45deg angle. Distance
Should bethe same as the length of the vector.
Step6: Unpause, record 3-4 rotations on your phone, then pause again. You
Should have anice elliptical orbit, asseenhere.
e
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“Performing and Recording” Marking Rubric
Instructions:
·  Using graph paper provided by your teacher, plot/copy/trace your elliptical orbit from the computer screen to the graph paper, as seen below. 
[image: image2.png]I 2_KEPLER'S LAWS and COLORADO PHET (P.S. Bayer is awesomel) - Microsoft PowerPoint Microsoft Ink

Wome | et Desgn  Tanstions  Anmatons  Sidesnow  Revew  View N-)

\\.goo o HAring

- ALLD T o Z . Replace -
I U S e -pa|A AL Y s Amnee g Select -
Font Parsgraph Draving Editing

Number of Fram
Approximate Area:

Number of Frames:
Approximate Area:

“ww < u

<
o
(]

Slide3 of 3 | “Office Theme™ | <5 | [Eem T 9%





	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	Organize and integrate data, using a format that is appropriate to the task or experiment.
	
	x1
	Student has perfectly traced their ellipse, and clearly positioned one of their foci.
	Student has satisfactorily traced their ellipse, and clearly positioned one of their foci.
	Student has poorly traced their ellipse, and clearly positioned one of their foci.
	Student has not positioned one of their foci.


Instructions:
· Using the recording of the elliptical orbit that you recorded on your electronic device (iPad, cellphone, etc), count the number of frames required to advance the orbiting object from Position A to Position B.
· Find another arc (CD) that requires the same amount of time for the object to advance from Position C to Position D.
· Include all measured time values on your graph, labelling them clearly.
· Using your graph paper, approximate the area traced out by each arc.


	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	Use appropriate instruments effectively and accurately for collecting data.
	
	x4
	Student has(1) chosen a precise method of measuring time, (2) clearly labelled their time for each arc, (3) chosen a precise method of measuring area, and (4) clearly labelled the area traced out by each arc.
	Student has met 3 of the criteria.
	Student has met 1-2 of the criteria.
	Not included in write-up.


“Analyze and Interpret” Marking Rubric
Instructions:
· Using the information you have collected, discuss how it relates to Kepler’s Laws of Planetary Motion.  Reference your data when making your conclusion statement in the space provided below.



Attach your graph paper to this lab.

	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	State a conclusion, based on experimental data; and explain how evidence gathered supports or refutes Kepler’s Second Law.
	
	x3
	Student is able to (1) justify the use of an Electrostatic simulation to model gravitational orbits, (2) articulate Kepler’s Second Law, (3) relate their findings to Kepler’s Second Law.
	Student has met 2 of the criteria.
	Student has met 1 of the criteria.
	Not included in write-up.


Student Notes:





Student Notes:





How did you measure time for each arc?





Why are we able to use an Electrostatic simulation to model Gravitational Orbits?





What is Kepler’s Second Law?						Diagram





Relate your findings to Kepler’s Second Law:








