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5. In the non‐relativistic regime (v<<c) the equation of motion in problem 2 

reduced to the one standard one for a non‐relativistic particle in an electric 
field.  There is another relativistic equation of motion which reduces to the 

same non‐relativistic equation of motion:  

€ 

d(m + s)uµ

dτ
= ∂µs  where s is a 

Lorentz scalar given by 

€ 

s = −qE0x . 
a. Show that in the non‐relativistic regime of (v<<1,s<<m) this does 

reduce to the correct equation of motion. 
b. Suppose a particle of mass, m, particle sarts from rest at the origin.  

Find   

€ 

 x (t) ; you may do this as a Taylor series and work to order 

€ 

t 4 . 
c. Does this agree with your result in 4.  If so explain why.  If not, which 

is the correct one for an electric force? 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