Brenda and Ali’s Train Adventure



Name ___________________

Part 1: The Lightning Strikes

1) Ali and Brenda are in the middle of their trains. The trains are traveling on adjacent tracks. Ali’s train is 30 m long. How long is that in ns? 
2) Mark the x and t axes with a scale of 5 squares representing 50 ns. This is Ali’s frame. At t = 0 ns Ali is in the middle of his train at x = 0. Draw Ali’s train by highlighting a line from x = -50 ns to x = 50 ns.

3) Brenda is moving at 3/5 c relative to Ali. Calibrate Brenda’s frame appropriately.  At t’ = 0 ns she is in the middle of her train opposite Ali at x’ = 0. Draw her train by highlighting a line in a different color.

4) At t = 0, lightning bolts hit the front and rear of Ali’s train, leaving burn marks. They also burn the front and rear of Brenda’s train. Draw the light from the bolt moving in the positive and negative directions until they meet at Ali. At what time does Ali see the two flashes? 

5) Follow the light rays until they meet up with Brenda on the t’ axis. When do they reach Brenda? Label this. 

6) When did the lightning strikes occur? 

7) How long must her train be?  

Part 2: The Fireworks

1) On another occasion, they are again in the middle of their trains. At t  = t’ = 0 fireworks are let off at the middle of the trains. Draw firework rays leaving the center of the two trains and spreading out. Draw Ali’s train when the light hits the ends of his train. Label the two events A1 and A2. At what time do these events occur? 

2) Locate where the light reaches the ends of Brenda’s train. Draw the train where this occurs. Label the two events B1 and B2. How much time did this take according to Brenda? How much time did this take according to Brenda? 

3) Draw the positions of Ali’s train and Brenda’s trains just as the ends pull away from each other. Mark the position of the ends as E3. How long did it take for the engines to meet until the ends separated?
.

