11. Electricity and Magnetism (Fall 2005)

A thin copper circular ring (conductivity o, mass density pn,) is suspended so it can rotate freely about one
diameter. There is a uniform magnetic field B perpendicular to the axis of rotation. The initial rotation
frequency is wg. Calculate the time it takes for the frequency to decrease to 1/e of its original value,
assuming the energy all goes into Joule heating. (Assume the requested time 7 is large compared to the

rotation period.) | ?
A wit=0) = w, wil®] = & ow, & 5]

_._B._.';
(radius) b P Elt) = T wi) (1)
g
Rl

1= frr"a(m = a*M = azjw\/ fazom('{rb?'qu)
w ) = Z,ﬁ,z—}ﬂ biqg

3—0&{6 hea'(’;iq\g (averajugg( ovew M‘*”/V cnyc’s}i

& S s Lk o Zma | Za
AE Ve R=PAFT 1T = T4t
dt R
Vit) = -3y By(t) = - Df({g‘-g‘ = —Qﬁ(ng Sx;;[w(t)'f:])
= - Bwa (os[w[ﬂt] i%
%E: _ (BTraZJZ Y i : —_—.__*_i (B ")2 z
- = oS } g _ Ta- Aew z
et luen ] (2] - Tl () s K G®
{/[5;‘:’1? (1) absve-
AE A \ \
dt:ﬂ.(félwl)':zw&ﬂ:'“Ki;J?
K i
=2 == b = = w~u),5:t
> g I _ @apied) ) zay  Bpm




