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1 Ordinary force and modified Newton’s Second Law

The ,o;r—d‘in/a/ry force components are
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2 Transformations of Forces in Relativity

The transformations between relativistic forces are:
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a) Show that if v < ¢, these reduce to the classical force transformations.

b) Simplify these for the case where the force is perpendicular to the particle velocity.
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3 Force exerted by an infinite line of charge on a point test charge

An infinite line of charges are at rest relative to each other along the z axis. The charge
density as observed in a frame in which they are at rest is \. A test charge with charge @ is
a distance s from the line and at rest relative to the charges in the line. Let S be the frame
in which these are all at rest.

a) Inthe S frame, determine the electric and magnetic fields produced by the line of charges
and the force F that these exert on the test charge.

Let S’ be a frame moving with velocity v left along the —z axis.

b) Inthe S’ frame, determine the charge density, the electric and magnetic fields produced
by the line of charges and the force F' that these exert on the test charge.

It should be possible to calculate the force F’ as observed in S’ from F as observed in S using
the relativistic force transformation and compare to that determined directly via the fields.

¢) Use the relativistic force transformations to determine F’ from F. Does this agree with
the result as obtained via the fields?
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