Solution 1
Physics 313

2.17 %= 1. Classical mechanics applies when v <<¢, and §,= 1. At what speed will ¥, be 1.01?
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Your time is longer. A, = ¥, Alg, — 60s = %A{mﬂ = Afo =528
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L=Ly JI=v*[c* — 35m=L, 1-(0.6)" = L, =43.75m

=13 °§ shi cted to 100m/7, = 100m/$ = 60m, so Bob Jr. will have to be
Yose W 3 Bob sees Anna’s ship contra % 3
atx = 60m. )
. , v _5 0.8 _ -7
(b) Weseek 7, knowing x, X,andt '=7, {—c—zx-n‘] -“;(—m(wm)ﬂq =-2.67x10 s,

Calling the front light Event 2, Anna frame S, , -1, =7, (-:T(x; -xl’)+(:; - )) =y, (;";(ﬁom)w]. Since

this is positive, the front time is the larger (later), so back light must go on first.
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= (1) (60m)” — (40x10”s)’ (3x10°m/s)"

(b) 40x107s=

= ((60m)? +(40x107sy’ 3x10*m/s)" v'/c"

= vic=10.196

We may “work in either frame™. Muon'’s frame: t=2.2ps. Distance to Earth is shorter: 4km 4/1-(0.93)

dist 1,470m
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=527x10 s, - e " or9.1%.
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Earth frame: Distance to Earth is 4km. Lifetime is longer. L 5.99us.
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(= dist _ 4,000ms - 1-43)('0—55. ﬁ _ 15 _ 2o o
speed  0.93%3x10°m/s N,
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speed  0.93x3x10°m/s
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We have a speed and time according to the lab and wish to know a distance according to that frame.

‘ distance = (0.94 x 3x10°m/s)(0.032x10 ’s) = 9.02m.

(b)y If the experimenter sees 0.032us pass on his own clock, he will see less pass on the clock glued to the
particle.

Ar' Al

A= —— oo > 0.0325 = —7——
\/1 —(0.94)*

= A" =0.011ps.

,/1—(0.94)’

(c) Length contraction. According to the particle, the lab is /1 -(0.94)?(9.02m) = 3.08m long. Let’s see, if

3.08m of lab passes by in 0.011us, how fast is the lab moving? _ 308m__ _ 94e¢. 1t all fits!
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