8.022 Lecture Notes Class 23 - 10/25/2006

NOT semicircles
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. . . cycloid
F=qE+vxB)
Cycloidal Motion
E=Fj B=B:?
F=m%=qE+7xB)
4 — g(BEg+ ¥ x B2)
% = ¢q(0+0)=wv,=0 Since E is in § and the cross prod contains 2
dvg _
\ % - Q(va) i
d
mle =GB+ B(—v) ok
Differentiate [ § | with respect to time , get %‘” equation, substitute

into equation [y



Get:

dt? * m2 2T 2
have w = % , SO
d*v 2
dt; +w, = =F
N v(t) = £ + ¢ cos(wt) + o sin(wt)
vy(t) = —cysin(wt) 4 ¢ cos(wt)

E
0:(0) = v,(0) =0=¢; = 52 = 0

v(t) = £(1— coswt)
v, (t) = Lsinwt

/dt PN 2(t) = £ (wt — sinwt)
y(t) = 2-(1 — coswt)

sinwt ~ wt + (wt)3

coswt & 1+ (wt)?
E E .
x(t) = Et — Esmwt

average motion in x is independent of q and m
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Magnetostatics

Biot-Savart Law

e Source of B — fields (force from current)
- steady-state currents

- anything else 7
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