
Time dilation and length contraction S61 

 
 
1. a) Peter is in the reference frame "airplane" (observer in motion, moving with the airplane): 

5.00  
 
 b) The velocity of the ball is extremely small compared to the velocity of light. Thus, we can 

add the (nonrelativistic) velocities 
 

vairplane + vball = 250  + 5.00  = 255  
 
 c) vairplane – vball = 250  - 5.00  = 245  
 
 d) The speed of light does not depend on the reference frame in which it is measured: 
  c = 299'792'458  
 
 e) The speed of light is a constant, regardless of the reference frame in which it is measured: 

 c = 299'792'458  
 
 f) The speed of light has the same value, regardless of the velocity of the source of light or 

the observer: c = 299'792'458  
 
 
 
2. a) slower: time passes more slowly in a reference frame in motion (from the perspective of an 

“observer at rest”, not moving with the spacecraft). 
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4. ∆t = 2 · ∆t0  

 
 
 

5. Dt  = 
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KSA, grade 4 S61 time dilation and length contraction sgamper 

6. a) shorter 
 

b)  

 
c) same length: 996 mm 

 
 
 

7.     

 

 
 

 
 
 
 

8.  

 
 
 
9. a)  
 

b) From the Myon’s perspective, the reference frame „Earth“ is the reference frame in motion, 
while the ”Myon” is at rest. That is, the Earth is passing by the Myon at almost the speed of 
light. Thus, from the Myon’s perspective, the Earth’s length is shorter: sMyon = ∆!in motion 
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