Example 5.2. Cycloid Motion. A more exotic trajectory occurs if we include a uniform electric field, at right angles to
the magnetic one. Suppose, for instance, that B points in the x-direction, and E in the z-direction, as shown in figure.
N

positive charge (q) is released from the origin; what path will it follow? é":‘ B L
Let’s think it through qualitatively, first. Initially, the particle is at 7k E = £t R
‘rest, so the magnetic force is zero, and the electric field
accelerates the charge in the z-direction. As it picks up speed, a TE
magnetic force develops which pulls the charge around to the
right. The faster it goes, the stronger Fna becomes; eventually, it 0 /W\/' N

curves the particle back around towards the y-axis. At this point /,/ a b <
the charge is moving against the electrical force, so it begins to /3
X

slow down; the magnetic force then decreases, and the electrical J ' ( b
force takes over, bringing the particle to rest at point g, in figure. No WAe ‘""M a la“\-ﬁ A—cAt
There the entire process commences anew, carrying the particle :@
over to point b, and so on. = X
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