
Toy Train Collision
	Materials Needed:


	Two battery powered toy trains (cars, or other) that can travel on the tray of the whiteboard at a constant velocity (ideally, the two trains will have different velocities).

Tape measure

Stopwatch

	
	

	In-class Time Required
	
25 minutes 

o
5 minutes to introduce lab activity

o
5 minutes to collect data for the two trains

o
5 minutes to do a “rear-end collision” demonstration

o
10 minutes to perform calculations for the “head-on collision”
o
5 minutes for the “head-on collision” competition

	
	

	Instructions Before Lab:
	
Divide the class into groups of 3 or 4


Find the longest segment of continuous whiteboard tray in the classroom (ideally, in a location where it is easily visible to all)


Lay the tape measure on this segment of tray (from left to right), and mark (on the whiteboard above the tray) the origin (“0”), and then a mark one foot from the origin (“1”) and then two feet from the origin (“2”) and so on until the end of the segment.

	
	

	Main Description:
	The purpose of this lab is to investigate motion, and the use of the equation d=rt.  The velocity of each train will be determined, and then the class will calculate the time/location of a collision between these two trains.

Ask the class to participate in each step of the “rear-end collision” demonstration

“Rear-End-Collision” Demonstration


Find the velocity of each train

o
Place the back of the train at the “0” mark, and record the time it takes the back of the train to reach the last foot mark on the tray; calculate velocity; repeat for other train.


Set up the “rear end collision”
o
Place the slower train about one foot in front of the faster train (make sure the collision happens before the end of the tray)

o
Write all measurements on the board: gap between trains; length of trains; velocity of trains, etc.  Tell class that you are going to start both trains at the same time, and predict when and where the collision will happen (note that the front of the fast train will hit the back of the slow train).

o
Perform the calculations, write the results on the board, place a mark where the collision will occur.

o
Perform the demonstration

“Head-On-Collision” Activity


Now place the trains at opposite ends of the tray, facing each other.  Write all measurements on the board (distance between trains, etc.)


Ask the groups to predict how long it will take for the trains to collide, and where the collision will occur (how far from the origin).


Write each group’s prediction on the board.


Perform the collision (you will need a volunteer to start one of the trains, unless you want to give one train a 5-second head-start).

	
	

	After the Lab:
	
Discuss the results.  In particular, how was the “rear-end” collision different that the “head-on” collision?

	
	

	Note:
	
This lab is suggested to follow the introduction of motion (d=rt).


Make sure the train does not get stuck in the grooves of the whiteboard tray



