
Kinetic energy is 
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Linear momentum is 

 22 1/1/ βββ −=−= cmmvp   

where  

cv /=β . 

Simple algebra leads to  
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You now do a binomial expansion   
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So,  
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The first term you recognize as  
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and the second term is the lowest order correction  

,42
8
3 βmcKclassical =∆  

so  

2
4
3 β=∆

classical

classical

K

K
 

So, finally, for a 1% error,  
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which is your v/c<1/10, I guess! 


