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The Galilean transformation (Week 2 video lecture) 
 
Note: At the end of the lecture mention is made of one additional Week 2 video lecture (on Einstein’s 
two principles). That lecture is now scheduled for Week 3. 
 
Priming the brain exercise (recommended to think about before watching the video lecture on the 
Galilean transformation): 
 
Return to the moving sidewalks exercise we considered in the handout for “Frames of reference (part 
1).” To recall the situation: Consider three long moving sidewalks (or conveyor belts), side by side by 
side. Assume that they are not turned on at first (i.e., they are not moving). You are standing on the 
second sidewalk (the one in the middle), facing toward one end that you see far in the distance. As you 
glance behind you, you see the other end far in the distance behind you. Two of your friends are 
standing next to you, Alice on the left sidewalk and Bob on the right sidewalk. There are markings at 1-
meter intervals on each sidewalk that indicate distances. You and your friends are standing on the “0” 
mark on each of your sidewalks. As you look toward the far end of each sidewalk in front of you, you see 
the markings “1 m,” “2 m,” “3 m,” and so on. As you glance behind you, you see the markings “-1 m,” “-2 
m,” “-3 m,” and so on. Each of you has a remote control device that allows you to turn on your moving 
sidewalk and adjust the speed. 
 
Your friend on the left (Alice) turns on her sidewalk and sets it for a speed of 2 meters per second 
backward, while your friend on the right (Bob) turns on his sidewalk at the same instant and sets if for a 
speed of 3 meters per second forward. You leave your sidewalk turned off. If you did the exercise 
previously, you wrote down their positions at 1-second intervals for 5 seconds, based on the markings 
on your sidewalk. (That is, assuming you start your timer at the moment Alice and Bob go in motion, you 
recorded where they were at 1 second, 2 seconds, 3 seconds, 4 seconds, and 5 seconds, according to 
your markings.) 
 
Now focus on Bob’s motion (starting next to you at 0 seconds and then moving forward at 3 meters per 
second from your perspective). Can you write a simple equation that gives his position at any given 
time? If you’re able to come up with something for that, then consider a slightly different situation: 
assume that when Bob turns on his sidewalk at 0 seconds he is already 4 meters ahead of you, i.e., at 
position 4 meters according to the markings on your sidewalk. In this case, what is the equation for his 
position at later times, according to your markings? (Tip: Do the calculation for 1 second, 2 seconds, 3 
seconds, etc., as you did previously, and then look for the pattern so that you could calculate for any 
given number of seconds.) 
 
 
Space to do the calculations above and/or take notes for video lecture on the Galilean transformation: 


