
Chapter 2: 1-2  
Appendix A 
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Warm up questions 

•What is special relativity? 

2 



Warm up questions 

• Why did it take so long to discover 
special relativity? 
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Warm up questions 

• What is an inertial reference frame? 
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More on inertial frames 
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Deeper questions 
Einstein’s postulates of special relativity: 
1. The form of each physical law is the same in all inertial frames. 
2. Light moves at the same speed to all observers. 
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• Explain the first postulate. 
• What does it imply? 

 
• What does the second postulate tell you about the speed that each observer 

measures for light in the situation shown? 



What is the ether? 
• Who wins the swimming race? 
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There is no ether 
• Maxwell’s equations predict that light moves at c, 

independent of direction. Consistent with Einstein’s first 
postulate.  

• If the ether existed, then light would be at c only in frames 
that are stationary relative to the ether.  

• Maxwell’s equations would need to be fixed up for other 
frames.  This would violate Einstein’s first postulate.  

• So no ether, means no need to violate Einstein’s second 
postulate. 
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Put it together 
• There is no ether 
• Maxwell’s equations hold in all reference frames 
• All observers measure c  
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Warm up question 
• What is an event? 
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Consequence 1: 
Relative 
Simultaneity 
• Anna sees both flashes 

simultaneously. What does Bob see? 
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Consequence 1 
Two events at different locations that are simultaneous in one 
frame will not be simultaneous in a frame moving relative to the 
first. 
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Consequence 
2: Time 
dilation 
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According to Anna the round trip time for the 
light is 2H/c. What does Bob find for the time? 



Consequence 2 
Two events at the same location in one frame will be separated 
by a longer time interval in a frame moving relative to the first. 

14 



Consequence 
3: Length 
contraction 
The plank has a shorter length according to Anna 

15 

The length of an object in a frame through which the object moves is 
smaller than its length in the frame in which it is at rest 
 



Consequence 
3: Length 
contraction 
Does the plane fit in the hangar? 

16 How do we reconcile the two observations? 



Real Experiment—Warm up 
question 
• What early experiment supports the claims of special 

relativity? 
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Muon Decay 
Explain muon decay in terms of 
 

•  time dilation 
 
 
 

• length contraction. 
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