2006-09-18 Problem Set

Problem 1: Energy in terms of momentum

We’ve established that the correct relativistic formulas for momentum and energy of a
particle with mass m are

p=ymu,  E=ymc (1)
where
1
Vo= = (2)
u
s

and u is the velocity of the particle.

Use these equations to eliminate the velocity and find a formula for the energy E in terms
of the momentum p. Recall that the u and p are vectors in 3-dimensional space, so e.g.

u® =u? +u? +u? =u-u, and similarly for p*.

[The analogous equation in non-relativistic physics is E, = %mu2 - P ]
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