PHY 5347
Homework Set 8 Solutions — Kimel

4. 11.6

Background:
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where dt is measured in the K frame and d7 is the proper time. Using the
Lorentz transformation for acceleration
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Let’s work part b) first:
b) The 10—year time frame going out is divided into two parts:

1%t 5 years: 71 =0,72=5yrs,a' =g
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= 83.4 light-years

274 5 years: 71 = 5 yrs, 7o = 10 yr8, @’ = —g
By symmetry, this is the same as the first five years, 83.4 light-years.

Total distance after 10 years:
TTotal = (83.4 + 83.4) light-years = 166. 8 light-years

a) Working out the time that elapses in the Ky frame.

155 years:
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— t = byrs - —— sinh(5.16) = 84. 4 yrs
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2nd 5 years:

t = 84.4 yrs by symmetry
By symmetry, the return trip takes as long as the trip out.
— tiot =2+ (84.4+ 84.4) yrs = 337.6 yrs

It is the year 21004337 = 2437 on earth and the twin on earth is 357 yrs old!



