Solenoid
Griffiths, FElectrodynamics, fourth edition, problem 7.15

Part I: Qualitative character of field. The field inside has magnitude B(t) = nuol(t), the field outside is
zero. (Current shown in red, B shown in green.)

Side View Top View

® ® 06 60 660 06 6 06 6

(ONNORNOROCRNORNORIOCEO RO ROROCRIONNO;

dB .
If the current increases, then B increases, and that — creates F according to the anti-right-hand rule.
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(E shown in dirty green, E shown in blue.)
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Part II: Magnitude of field. To find the magnitude of that E, apply Faraday’s Law to the dashed yellow

loop of radius s:
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The upshot is that outside the solenoid,
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