CUCATEENCLEREY The trajectory of a particle

Consider an argon atom free to move in one direction (along
the x-axis) in a region where V=0 (so the energy is independ-
ent of position). Because v=dx/dt, it follows from eqns B.1 and
B.8 that dx/dt=(2E,/m)"2. As may be verified by substitution,
a solution of this differential equation is
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and is a constant. Hence, if we know the initial position and
momentum, we can predict all later positions and momenta
exactly.

Self-test 6.4 Consider an atom of mass m moving along the x
direction with an initial position x, and initial speed v;. If the
atom moves for a time interval Af in a region where the poten-
tial energy varies as V(x), what is its speed v, at position x,?

Answer: vy =1y |xl\‘|.\'!/d.\'|‘ At/m
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