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How fast can things go? 

Lesson 6: Einstein’s Theory of Special Relativity 

 
 

 

From the previous lesson… 

Einstein’s postulates for the theory of special relativity 

I     The laws of physics are the same in all inertial frames of reference. 

II   The speed of light in free space has the same value c in all inertial frames of reference. 

Einstein's Gendanken (Thought) Experiments 

Einstein was a theoretical physicist and did not undertake any practical experiments. 

All of his experiments were 'thought' experiments or 'gendanken' experiments. 

gendanken is a german word meaning thought 

His findings have since been verified by extensive experimentation. 

 

Implications of Special Relativity 
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Thought Experiments relating to time dilation 
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Write your own notes about this thought experiment. 
 

Conclusion 

 
All ................. and ....................... perfectly synchronised 
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Write your own notes about this thought experiment. 
 

Conclusion 

If someone moves in a straight line at constant velocity v with respect to you, then you will observe time 

passing more ………………………. for them. 
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Einstein's Time Dilation Equation 
 

 

Or expressed more simply,  
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Experiment 4 (Length contraction) 
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Experiment 4 (Derivation of length contraction) 
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Experiment 4 (Derivation of length contraction) 
 

 

Einstein's Length Contraction Equation 
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Experiment 5 

 

If Ben moves relative to the hoop then (if our assumption is correct) he will contract and hence he will pass 

through the loop. 

If the hoop  moves relative to the Ben then (if our assumption is correct) the hoop will contract and hence Ben 

will not pass through the loop. 

This is a contradictiom, so the original assumptiomn must be incorrect. 

 

 Conclusion 

The only lengths that change are those that are parallel to our line of motion. 
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Proper time and length 

 
 

 

 

 
 

 

 The Lorentz Factor 
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Summary 

 

 

 

 

 
Einstein’s Time Dilation Equation 

 

 

 

 

Einstein’s Length Contraction Equation (Lorentz Contraction) 
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Summary 

 

 

 

 

 

 

Note that details of the mathematical derivation of time dilation and length contraction equations 

are not examinable. 


