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Problem 5.2
The general solution is (Eq. 5.6):

y(t) = Ci cos(wt) + Cy sin(wt) + —g—t + C3; 2(t) = Cy cos(wt) — C sin(wt) + Cy.

(a) y(0) = 2(0) = 0; y(0) = E/B; 2(0) = 0. Use these to determine C;, Cs, C5, and Cj.
W0)=0=C1+C3=0; §(0) =wC2 + E/B=E/B= C,=0; 2(0)=0=>C>+C4 =0= Cy = 0;
#(0) = 0 = C; = 0, and hence also C3 = 0. So |y(t) = Et/B; z(t) = 0. | Does this make sense? The magnetic

force is g(v x B) = —q(E/B)B %z = —qE, which exactly cancels the electric force; since there is no net force,

the particle moves in a straight line at constant speed. v’

(b) Assuming it starts from the origin, so C3 = —C,, C4y = —C>, we have 2(0) = 0= C; =0 = C3 = 0;
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y(ﬂ]-ﬁ-}#@gw+§—ﬁ=>(?g— 558 = Cq; y(t) = szsm(wt)-i—Et,

E E E : E ¥ .
8it) = o= cos(wt) + wp & y(t) = 5B [2wt — sin(wt)]; z(t) = ) [1 — cos(wt)].|Let B8 = E/2wB.

Then y(t) = B [2wt — sin(wt)]; 2(t) = B[1 - cos(wt)]; (y — 2Bwt) = —Bsin(wt), (z — B) = —B cos(wt) =
(y - 2Bwt)* + (z — B)* = B%. This is a circle of radius § whose center moves to the right at constant speed:
o = 20wt; zp = p.
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(c)z(0)=y[0)=§:_clw=§=}61=—CE=HE; CEM-FE:E:}CE:Cd:U
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y(t) = S cos(wt) + -B*t + B z(t) = B sin(wt). |y(t) = B [1 + wt — cos(wt)]; 2(t) = Esm(wt].

Let 8 = E/wB; then [y — (1 + wt)] = —Bcos(wt), z = Bsin(wt); [y — B(1 + wt)]? + 22 = B%. This is a circle
of radius B whose center is at yo = (1 + wt), zo = 0.
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Problem 5.5

(a) | K = 5%, because the length-perpendicular-to-flow is the circumference.

(b)J=E=¢-I=/Jda:a/lsdsdq&=2?rctfd3=21rcm=>a=L;J=
8 s 2ma




Problem 5.13

L2 for s < a;
(a)%B-dl:B?rs=pnfenc=> B=<¢ pol -

— ¢, for s > a.
2
v} a 2 ka I L] ]
(b) J = ks: I:f Jda=/ L L. 1.L AR R . I) IM.::/ Jdaz/ k3(2m5) d5 =
0 0 3‘ 2?”13 0 0
.
shcal : ﬁ;oﬂ:a ¢, for s < a;
-.rrss =IS—3,fﬂrs{a;I.mc=I, fors>a. So|B =
a ngA f
— o, or s > a.
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Problem 5.23
Ai=k=B= VxA—-——-——(sk)z—

L
8

, J=—(VxB)=

pos®




