2.

R? + (7 — 2)?

VT2

A
[ RV

z=10

=5

(a) [3 pts] A circular loop of radius R, centered on the origin and z = 0
plane, carries a current /. Find the magnetic field B on the axis
of the loop as a function of the distance z from the center of the
loop.

(b) [4 pts] Use the result of part (a) to find B along the axis of a
solenoid of radius R and length L, uniformly wound withn = N/L
turns per unit length.

(c) [3 pts] Assume that instead of a solenoid you had a cylinder of
radius R and length L made out of a piece of uniformly magnetized
iron with magnetization M pointing along the axis of the solenoid.
Use the solution of part (b) to calculate the magnetic field strength
H and the magnetic induction B along the axis of the cylinder,
both inside and outside.

HINTS:
dw W
= -+ constant.

B wP? VR ra
The bound volume and surface current densities associated with a
smooth magnetization density are respectively

Jb|5] =V X M,

and
KbiS.I =M x n,

where n is the outward unit normal at the magnet’s boundary. The
Gaussian expressions for J, and K, contain an additional factor of cin
the numerators.
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