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Light Speed Problems      Name ____________________________ 

At the 1983 Conference Generale des Poids et Mesures the following SI (Systeme International) definition of 
the metre was adopted: 

"The metre is the length of the path travelled by light in vacuum during a time interval of 1/299,792,458 of a second." 

 
1. Why do astronomers looking at distant galaxies say they are looking back in time? 
 
 

2.  Galileo came up with an experiment to measure light's velocity: he and his assistant each took a shuttered 
lantern, and they stood on hilltops ten miles apart. Galileo flashed his lantern, and the assistant was supposed to 
open the shutter to his own lantern as soon as he saw Galileo's light. Galileo would then time how long it took 
before he saw the light from the other hilltop.  Before the experiment they did many trials so they could subtract 
out the assistant’s reaction time.  He was not able to get a reliable time.  Why? What would be the time it would 
take for the light to get to the assistant and back to Galileo? 
 

 
 
3.  Danish astronomer Ole Roemer was making extremely careful observations of Jupiter's moon Io. The black 
dot is Io's shadow. Io makes one complete orbit around Jupiter every 1.76 days; the time it takes to make each 
orbit is always the same, so Roemer expected that he could predict its motion quite precisely. To his 
astonishment, he discovered that the moon didn't always appear where it was supposed to be. At certain times of 
the year, it seemed to be slightly behind schedule; at other times, it was slightly ahead.  Explain.  Calculate the 
speed of light if the biggest difference in time was 8 minutes and 46 seconds. (Hint: You need to know the 
distance the earth is from the sun.) 
 

 
 
 
4. Michelson carefully measured the speed of light using an eight-sided mirror very close to his eye and a light 
bulb on the other side. He set the mirror spinning the light struck one of the eight sides, was reflected to a flat 
mirror 35.0km away, returned, striking the mirror that was just ahead of the original one-of-eight and entering 
Michelson’s eye. If light travels at 2.996EE8m/s what is the minimum speed the mirror needs to rotate? 
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Light – frequency, wavelength, speed 

1. AM radio broadcasts in the US are allocated frequencies from 530 KHz to 1710 KHz. What range of 
wavelengths correspond to these frequencies?  

 

 

 

 

2. FM radio broadcasts in the US are allocated frequencies from 88 MHz to 108 MHz. What range of 
wavelengths correspond to these frequencies?  

 

 

 

 

 

3. Visible light ranges from about 400 nm to about 700 nm. What range of frequencies correspond to these 
wavelengths? 

 
 
 
 
 


