
PHGN 300  Problem Set 2 
 
1) A. Plot the data from the speed of light class activity. (show your plot) 
B. Fit a straight line to the data and determine the speed of light. 
C. Extra Credit: Write a simple computer program to determine the bootstrap error in your 
measurement of the speed of light. 
 
2) Determine the ratio β  (v/c) for the following 
1. A car traveling at 110 km/hr 
2. A commercial jet traveling at 290 m/s 
3. A supersonic jet traveling at Mac 2.3 (Mach number =v/vsound) 
4. The space shuttle traveling at 27,000 km/h 
5. An electron traveling 40 cm in 2 ns 
6. A proton traveling across the nucleus (10-14m) in 0.35 x 10-22 s. 
 
3) The space station circles the earth at an altitude of 350 km and a speed of 27,000 km/hr. 
Suppose a clock is placed on the space station and synchronized with a clock on earth.  What will be 
the difference, including the sign, between the two clocks after 10 years? (Assume that both clocks are 
in inertial reference frames.) 
 
4) A hanger for housing space ships is 200 m long.  A space ship fits into the hanger, briefly, as it 
passes through at 0.99c. Will it fit if it stops?  How long is it the space ship (at rest relative to the 
hanger)? 
 
5) Three galaxies are aligned along a straight line in the order A,B,C. An observer in B observes 
that galaxies A and C are moving away from him, both with speeds of 0.6 c. There is another observer 
on galaxy A. What are the speeds of galaxies B and C as observed by this  observer? 
 
6) You have been hired to design and build a Michaelson-Morley apparatus.  You will use a HeNe 
laser for the light source and the length of the arms (L) will be 100 meters. 
A. What is the wavelength of this type of laser? 
B. You have found a detector that can resolve a shift in the interference pattern as small as 0.002 fringes 
(wavelengths).  This means that when the device is rotated, and should the interference pattern shifted 
by just 2/1000th of a fringe, the detector could see it. Using the class notes or text, obtain an equation 
for the ether velocity, V, as a function of the detector arm length, L, laser wavelength λ, and speed of 
light, c. 
C. Using your equation calculate the smallest V your device can measure. Express you answer in 
km/second. 
 
 
 
 
 
 


