26.20

The proper length of the rocket i L, = 1.00m As it is Ared past an observer at a refatis
Spted V, the observer mensures the length of the rocket to be L, = 0.500m Since L
Lon/1— w33, the speed vaof the rocket relative to the observer is
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The 1.000-m length of the bar is its proper length L. As the bar moves by the talescope at
a spoed ¥ relative to the scope, its moving length L, messured by the chserver through the
scope w L, = L, /1 = vi/cd. At v = 0.600c, the time ¢ it takes for the entice length of the
bar to fiy past the cross hairs of the telescope is therefore

A—vier  (1.000m)y/ 1 — (0.600c/c)?
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According to the Second Postulate of Special Relstiity, the speed of either pulse of light
s always ¢, regardless of the reference frame in which it 8 messured. To verify this with
Eq. (26.7), call one of the pulses O and the other P, and denote the sender of the pulses as
(¥. Then v, is the speed of the pulse P relative to the other one, O. Since v, = ¢ and

Yoo = —Vogr = —(=C) = ¢ (where we noted that Yo and v, bave opposite nL[.r,m eince the
TRAG ak it P and O &re 3e0L 0 opposiio directions iy i g | ]nﬁ:rdmg to Eq B.7T]
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as expected. Classically, we would expect v,, = v, + v, = ¢+ c = Jc, which would have
excesded ©
i
26.46
In this case m =m_ = 9.100 x 10~ kg and v = (L.866c, =0 the momentum of the slectron is
p= et _ (8109 % 107 kg)(0.866 x 2.998 x 10° m/s)

= e
1=, B, I_?E-Eﬁcs'r.]l =4.T3 = 10 kg-mi/E.



