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	                                                       Lesson Planning Template

	Unit: Modern Physics: Relativity   Subject Title: Spacetime 2     Time: 80 Minutes

	Course/Grade: Senior High School Physics  

Lesson Type: Interactive Lecture 

	Students should already be familiar with the following: 

Note: Should have already gone through Space Time 1 lesson

· Newton’s three laws of motion

· Freebody Diagrams 

· Velocity and the Speed of light 

· Time and position graphs

· What is meant by the slope of a line and what it can represent  

· What a light-year represents 

· Be familiar with the standard model and other particles (muons, neutrinos, pions)

· Cosmic Rays

· Particle decay 



	Students will know and able to do:

· Analyze and sketch spacetime diagrams

· Graphically represent the relativistic addition of velocity in spacetime diagrams 
· Discuss Time dilation and length contraction and how it affects objects traveling near the speed of light and in different reference frames 


	Key Words:

· Relativity 

· Relativistic

· Inertial Reference Frames  

· Time Dilation

· Proper Length 

· Length Contraction

· Relativity of Simultaneity 



	Materials/Resources:

· Computer lab with internet connection (256 MB RAM) and data projector

· PowerPoint
· Whiteboards

· Markers

· Dry Erase Markers 



	Assessment Evidence:

· Worksheets 

· Class discussions


	Methodology: 

20 minutes: 

Interactive Lecture: The PowerPoint presentation Space Fight takes the students through a scenario with two passing spaceships. Ali thinks that he is going to fire a harmless warning shot at Brenda. The co-pilot says that Brenda will be hit by the shot because of space contraction. Who is right? This would be a good question to work on with whiteboards. For this to work, you need to photocopy a Spacetime Grid in reverse onto a transparency that you clip onto the white board. By photocopying it in reverse, you prevent the whiteboard markers from erasing the printed lines. (The problem used here is a modification of a problem found on page 79 of "Spacetime Physics" by Taylor and Wheeler.) The physics is brought back to Earth by considering muons produced by cosmic rays in our atmosphere. 

30 minutes: 

Worksheet: The Alien Parking Problem has Aliens visit the Earth and looking for a parking space for their ship. The spot provided by the Earth's welcoming committee results in the ship crashing because the space was too small. This is a major diplomatic disaster! Only a relativistic diplomat can save the day. The answers are provided in Alien Parking Answers and Alien Parking Grid . The final question, #14 would be a good whiteboard question. You could have two small groups join up to make a two-whiteboard presentation to the class.

30 minutes: 

Worksheet: The Lightning Strike looks at the standard scenario that is used to explain the relativity of simultaneity. Putting this problem on a spacetime diagram can help it be much more convincing. The answers are provided in Lightning Strike Answers and Lightning Strike Grid.




