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voluntary, to collect additional points

A right-circular solenoid of finite length L and radius a has N turns per
unit length and carries a current I.
Show that the magnetic induction on the cylinder axis in the limit NL — oo

is
poN T

B, = (cos 0y + cos b)

where the angles are defined in the figure.
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The Lorentz force law for a particle of mass m and charge ¢ is
F=gqE+vxB).

(a) Show that if the particle moves in a time-independent electric field
E = —V&(r) and any magnetic field, then the energy %mv2 +qd is a
constant.

(b) Suppose the particle moves along the z-axis in the electric field

E = Ae ""e,,

where A and 7 are constants. Suppose that the magnetic field is zero along
the z-axis and z(0) = #(0) = 0. Find z(¢).

A particle with charge ¢ is traveling with velocity v parallel to a wire with
a uniform linear charge distribution A per unit length. The wire also carries
a current [ (parallel to the velocity).

What must be the velocity for the particle to travel in a straight line parallel
to the wire, a distance r away?



