10. Electricity and Magnetism (Spring 2005)
A relativistic charged particle of charge q and rest-mass m, is in a region of uniform magnetic field
B,i. At time t = 0 the particle has zero velocity along 2 (that is 3; = v;/c = 0) and finite transverse

speed 31 = 3,, with

AL =fvi+vi/c

Here, x,y, and z are Cartesian coordinates in the lab frame.

(a) What is the value of 3, (t) for t > 07
(b) What is the angular frequency £ of rotation (that is, the gyrofrequency)? No need for a

caleulation, just identify 2.

(¢) Now apply a uniform electric field E,z, parallel to B, starting at ¢ = 0. Without solving the

a.

b.
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detailed equations, conclude what happens to the 3, in part (a). Does it change?
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