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MO1E.3

MO1E.3 - Charged Rotating Cylindrical Shells

1. As the charge density is constant on the cylinder

surfaces. Electric filed must obey the symmetric law and can only be
in radial direction and has no dependence on ¢. Choose a

cylinderical Gauss-box

0 r<a,
2nrLey E = | 2maLo, a<r<b, (1)
2nL(ao, —boy,) 7 2>0.

Thus

0 r<a,
E(r) =< ao,/€r a<r<b, (2)
(acq —bop)/egr T >b.

2.To ensure ¥ = 0 outside the outer cylinder,

ao, = boy (3)

3. As this cylinder is very long and thin, we can apply the model of
solenoid to it,
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B = pynl

B 2moub
— Ho 27r/wb
= ,uowbabb (4)
4.To ensure é = 0 inside of inner cylinder,
PowWpOpb = pow,0,a (5)
Combined with equation (o),
W, = W (6)
5. According to Faraday's Law,
7{ Bal = -2 / Bds 7
d
2mrE = w(b* —a® ),uoabb£ (8)
(b —a?) dw
E=~———" ) opb—
27' /“l’Oo-b dt (9)
Thus, the additional external torque is,
N = /FX oy Eds (10)
2 2 2 dw
= pomL(b" — a”)(boy) pr (11)
6. Angular momentum in the electromagnetic field,
b O'bb o
=¢ | r— powpbop2mrLdrz (13)
a €T
= nLuyws (o3b)* (0> —a®)2 (14)

Integral the additional external torque calculated in part 5 over

time,
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AL= / Ndt=  wLuw (o) (B —a®)3 (15)

= Lpy (16)

One thought on “MO1E.3"

December 15,2013 at 8:10 pm

| think in (8) and in (9) there should be r? instead of b2 on the right-hand side.

Otherwise, everything is OK.
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