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1 Inductance in a solenoid

A very long solenoid has radius R, length [, n turns per unit length and carries current I(¢). If
[ > R then one can assume that the solenoid is infinitely long for the purpose of determining
magnetic fields.

a) Determine the magnetic flux through any single loop in the solenoid; this will be due to
all other loops.

b) Determine and expression for the self-inductance of the solenoid.

c¢) Suppose that R = 0.010m, ! = 0.20m and n = 1.0 x 103 turns/m. Determine the
self-inductance of this solenoid.
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