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1 Field produced by an infinitely long wire

An infinitely long wire carries current I.

a) Use the Biot-Savart law to determine the direction of the field produced by the current
and express the result in cylindrical coordinates. Use symmetry to further constrain the
field.

b) Consider a circular loop of radius s, centered on the wire and in a plane parallel to the
wire. Evaluate ¢ B - dl for this loop.

¢) Use Ampere’s law to determine the magnetic field produced by the current.
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2 Field produced by an infinitely long cylinder

An infinitely long wire cylinder oriented along the z axis with radius R carries current with

density
2 5

J=os%
where o has units of A/m?,

a) Determine an expression for o in terms of the total current flowing down the cylinder.
b) Use Ampére’s law to determine the magnetic field produced by the current at all points.
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