Time Dilation Quiz Answer Key
Key Equations
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1. If an event is occurring on a train that is moving towards you, the time you measure for the event to occur will be 
a) The same as the time measured by an observer on the train
b) Longer than the time measured by an observer on the train
c) Shorter than the time measured by an observer on the train
d) Not enough information
2. If two people on a train are shining a beam of light at one another, the velocity you measure for the speed of light will be 
a) The same as the speed of light measured by an observer on the train
b) Faster than the speed of light measured by an observer on the train
c) Slower than the speed of light measured by an observer on the train 
d) Not enough information
3. True or False:  The clock on an astronaut’s ship will run slower as it is flying towards the moon.  ______True_______

4. True or False:  Lorentz time dilation and length contraction are examples of scientific theory not being observable in real life.  _______False_________

5. Using your answer from question 1 and the equation for time dilation, what must be true about Lorentz factor, [image: ]?
It must be greater than 1
6. Two twin ballerinas decided to test Einstein’s twin theory.  Tia boarded a spaceship to the moon with an atomic clock and Tamara waited on Earth with an identical atomic clock.  If Tia’s spaceship was moving away from earth at 1/100 the speed of light, what is the ratio of the time Tia measured for the trip versus the time Tamara measured?
T/T’ = 0.99 or 99%
7. If you were observing a particle that was traveling at 99% the speed of light, how long would you measure an event that for the particle took 1 second?
T’ = 7.09 seconds
8. Consider your answer to question 7.  If the half-life of a subatomic particle coming from space is less than a second, and they should decay completely in a matter of moments, how is it possible that we can detect them all the way here on Earth?
To the particle much less time has passed, so its half life will last more Earth time than it’s relativistic half life.
9. Say NASA invented a space ship that could travel at half the speed of light.  If you spent your first 20 years of life flying on this ship at this speed, how much younger would you be than you would have if your parents had left you on Earth?
T’ = 3.09 years younger
10. Say a very powerful telescope could see inside the International Space Station.  You watched one of the astronauts throw a tennis ball to his friend and measured it to take 3 seconds.  If the astronaut tweeted that he timed the same event to take only 2 seconds, how fast was the ISS moving with respect to Earth?  Give your answer in terms of the speed of light.  Is this possible?
[bookmark: _GoBack]√5/3 c = 0.75 c = 75% speed of light.
No – a spaceship cannot travel that fast.
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