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Chapter 29 (Benson)

E03 (a) P = q rB = 1.6×10−20 kg·m/s; (b) K = P 2/2m = 4.8×105 eV .

E04 �v1 = 106 î & �F1 = 0.05 k̂ N; �v2 = (−î + ĵ) 106/
√

2 & �F2 = −0.035 k̂ N;

�v3 = (̂i − k̂) 106/
√

2 & �F3 = 0.035 (̂i + k̂) N .

E16 With I along −ẑ, the magnetic force is along x̂. Equate force components along incline:

mg sin θ = ILB cos θ. Thus I = mg tan θ/LB = 5.9 A .

E21 (a) With �B = 0.5 î T, �F1 = −�F3 = 8 k̂N; �F2 = −�F4 = −40 ĵ N; (b) �µ = (8 î − 13.8 ĵ) A·m2;

(c) �τ = 6.93 k̂ N·m .

E30 qd= qp: (a) Pd = Pp, rd/rp = Pd/Pp = 1; (b) vd = vp, rd/rp = md/mp = 2; (c) Kd/Kp,

rd/rp = (md/mp)1/2 = 1.41 .

E41 r = 50 cm, K = 10 MeV. (a) B = mv/er = (2mK)1/2/er = 0.914 T; (b) 200 crossings, so

107/200 = 50 kV; (c) f = eB/2m = 13.9 MHz .

E46 (a) vd = VH/Bw = 1.88 mm/s; (b) n = BI/V qt = 3.13×1027 m−3 .

E54 �F1 = −1.2 î N; �F2 = 1.2 ĵ N; �F3 = 1.2 k̂ N; �F4 = 0 .

E58 �µ = NI(πr2)(−k̂); �τ = �µ×�b = −1.18 ĵ N·m .

P03 �F =
∫

Id�l× �B = I(
∫

d�l)× �B = I(∆�l)× �B . (Teacher: Jyh-Shinn Yang, 90.05.28)

P04 µ = NIA, where A = πr2 = π(L/2πN)2, thus µ ∝ 1/N . µ is a maximum for N = 1 .

P05 (a) For an elemental ring dI = dq/T = (σ2πrdr)ω/2π. dµ = dI(πr2) = σωπr3dr; then

µ =
∫

dµ = σωπR4/4; (b) τ = µB = σωπBR4/4 .
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