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1 Magnetic field produced by a solenoid

A solenoid is a stacked column of circular coils which carry current.
Suppose that this is oriented with its axis along the z axis. A cross-
sectional view is illustrated. Suppose that the number of loops per
unit length is n and each carries current I.
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a) Show that the magnetic field has form B = B,(s)z.

b) Show that the magnetic field is uniform inside the cylinder.

¢) Show that the magnetic field is uniform outside the cylinder.

d) Determine the difference between the field inside and outside the cylinder!

e) Determine the field at all points.
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2 Vector potential for an infinitely long straight wire
An infinitely long wire along the z axis carries steady current I. The magnetic field produced
by this, in terms of cylindrical coordinates, is
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a) The magnetic vector potential for this can be expressed as
A=AB+ Agd+ A5

Determine a set of differential equations that the components of the vector potential
satisfy.

b) Find a solution that satisfies Ay = A, = 0. Sketch the resulting vector potential.
¢) Find a solution that satisfies Ay = A, = 0. Sketch the resulting vector potential.
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