PH 314 Homework Set #{ Solutions
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3) (a) The clock is running slow,ie. the other clock displays an elapsed
time of ™o theny one minute (stxty seconds) .
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) (o) VXI:Vx—UL w= VK-V’(I = VcosO —~(-vecosO) = Avcos®

Ww = Q(00.900c)(cos 30.0°) = [.39c¢
No, +his Spﬁed wovld not be Possible since. w>¢C.

(b) By symmetry ; W= 1.397¢c. This speed wovld not be
posSfble For the same reason.

() Ax firsd Slance,ﬁ' wovld seem +hat we can ia nore
+he upward motion just as we did with paris (a)
and CE) However , relativisticall there will be
relative motion along +hot direction. As +he two

aceships move , the€” horizontal distance between
Them mecereoases, which mcoreases the amouvmt of Fime
[+ takes For lzgwr éigr\als ‘o go from one S‘PQC‘BSJ’\)P
40 +the other.

In order 4o determime +he relative Sp-eﬁd between +he
fwo spaceships , we need 4o use the Lorentz veloaty
transformations on page 37 of Krane, which assumep
that +he relative velocty between O and 0' is o the
right aleng +he posithivé x-axis So, we must rotate
+he. axXis such thod afPheWw one of Fhe Spmcesh{P;
MOVES along +he positive x-axis from +he Poin+ oF
view of observe~ O on the Earth. Le+ +he Enterprise
move along +he posihive x-axis and et observer O!
move wrth the Enterprise . The Padab is the obd‘ed
bemj observed by © ard O
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—\7' s +he VeJOCH-\/ of the Poatah as meosured by Observer o/
who moves with the E’r\-}erpmse.
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v = speed of Potah as measured by o’ moving with the Enterpnse .
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(d) By symmet~y, V' = 0.9¢3c.



