Length Contraction Quiz Answer Key
Key Equations
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1. True or False: Objects actually change length when they move at speeds close to the speed of light. _______True________ 
2. If an object is on a train that is moving towards you, the length you measure the object to be will be 
a) The same as the length measured by an observer on the train
b) Longer than the length measured by an observer on the train
c) Shorter than the length measured by an observer on the train
d) Not enough information
3. Say a school bus is driving towards you at 0.12 times the speed of light.  If it is a 24-foot bus, how long will it look to you?
L’ = (99.3) 24ft = 23.8 feet
4. If the bus in the previous question were going 75% the speed of light, how long would it look?
L’ = 15.8 feet
5. How fast would the bus in the previous problem have to be moving to appear 2 feet long to you?  Give your answer in terms of the speed of light.
99.31% of the speed of light, or 143/144 c
6. If you are on a rocket ship that travels at 80% the speed of light, how much smaller does the rest of the universe look to you?
The rest of the universe looks like it is 36% of its original size
7. From Earth we measure two galaxies to be 107 light years away from each other.  If the width of each galaxy is 100,000 light years, how fast would we have to be traveling towards these galaxies to make them look so small that they could be two stars inside of one similarly sized galaxy?
We would have to travel at 99.994% the speed of light
8. Shuttles travel at 7.8 km/sec.  If Earth’s diameter is 12,742 km, how wide would Earth look to the shuttle?
L’ = 12,741.99 km
9. You are an astronaut traveling towards a distant planet.  You are required to send back information about the planet as you approach it.  You measure it to be 17,821 km in diameter, though you know that your shuttle is moving at 0.02c. What diameter will you report to NASA?
L = 17,824.6 km
10. GPS satellites travel at 14,000 km/hr.  If the satellites are trying to calculate the distance of your daily commute, how wrong would they be if the scientists did not write a program to adjust for length contraction?
The GPS measurement of lengths would be 99.99935% correct.
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