Consider a solenoid consisting of N coils, each with resistance Ry. (A solenoid
is essentially an inflexible slinky.) The solenoid is hooked up to a battery of voltage V,,
as drawn here. The solenoid has length D and radius s, where s << D.

Throughout this problem, neglect the magnetic fields generated by the straight
™  wires connecting the solenoid to the battery. Also, derive any solenoid-specific formu-
las from basic laws. Don’t just plug in pre-derived solenoid formulas from your text-

NN

book.

(a) To good approximation, what is the magnetic field strength on the central axis of
S the solenoid, midway between the two ends of the solenoid?
— (b) To good approximation, what is the magnetic field strength a distance s/2 from

the central axis of the solencid, midway between the two ends of the soleneoid?
() Suppose you shoot a particle of charge 4, mass m, and velocity 7, down the central axis of the sole-
noid, from the top end of the solenoid towards the bottom end. This happens in outer space, where
we can neglect gravity. Does the particle come out the other end? If not, why not? If so, at what

speed?
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