
DAY 23 – Homework 

 
1. At what speed must a meterstick move past you if it is to have length 

50 cm?  10 cm?  1 cm?  Give answers in terms of c. 
 

2. Superluminal motion is a phenomenon in astrophysics where material in 
space (usually a jet of gas ejected from a galaxy) appears to be moving 
faster than the speed of light.  Here is a discussion of superluminal 
motion from Sky & Telescope magazine: 

 
Discuss and derive their formula for apparent velocity (vapp). 
 

A superluminal jet in the 

galaxy M-87. 

 
http://science.msfc.nasa.gov/newhome/headlines/ast11jun97_1.htm 
  

3. A proton is shot down a 1.5 km long tube at a speed of .95 c.  How long 
will it take the proton to traverse the tube, as measured by the 
proton?  How long is the tube, as measured by the proton? 
 

4. How much of a time dilation effect is there if an object is traveling 
at 1/10 the speed of light? 
 

5. In Star Trek motion through normal space is called “Impulse” speed.  
”Ahead ¼ Impulse” means go forward at a leisurely rate. 
”Ahead ½ Impulse” means go forward smartly. 
”Ahead Full Impulse” means “floor it”. 
If various trekkies have explained this to me properly,  
Full Impulse is actually defined as traveling significantly  



less than the speed of light, so as to keep time dilation effects at 
bay. 
 
Make an accurate plot of time dilation (as a percentage – a dilation of 
50% being that time dilation makes 1 minute of proper time take 1.5 
minutes as seen by an outside observer) vs. speed for speeds ranging 
from 0 to c.  Discuss at what speed time dilation becomes significant. 
 

 


