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Selected Solutions to
Problems

Tele ©@-9 2729
[C.1] Chapter 2 Problems ﬂw ﬁ

Problem 2-1 :

@ In the spaceship frame, events 1 and 2 do,not occur at the same
space point, that is, event 2 occurs on Earth. However, both events 1

and 2 occur at the same place in the Earth frame, so it is a proper
time interval in the Earth frame.

@ Following the same reasoning as in part (a), the time interval
between events 2 and 3 is not a proper time interval in either frame.

@ The time interval between events 1 and 3 is a proper time interval
in the spaceship frame, but not in the Earth frame.

Because the time between events 1 and 2 is proper time interval in
the Earth frame, all that the spaceship sees is a dilated time value,
, 10 ) )
t, = yt, = ——==min = 12.5min.
-3

@ The velocity of Earth according to the spaceship is 0.6c. Also, the
time between events 2 and 1, according to the spaceship is 12.5

minutes, as found in part (d). So the distance of Earth at event 2,
according to the spaceship is

I, =12.5-60-0.6c =1.35-10" m.

" Teale @-(0) L H2
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{. —t = -2%="75min.
3 2 c

And we know the time of event 2 according to the spaceship. So the
time of event 3 is

£, =7.5+12.5=20min.

@ From Earth’s perspective, when Earth emits the pulse (event 2), the
spaceship is at a distance

I, = 10min-0.6¢c = 1.08-10" m.

When the pulse reaches the spaceship, the spaceship has moved
an additional distance. Let the time for the pulse to travel to the
spaceship be called At, where

At=1t,—t,
and

cAt = 1.08-10" +vAt
" 1.08-10"
= 2.9979.108-0.4

So the time of event 3 according to Earth is

At =900s = 15min.

t, = t,+ At =25min.

@ We know that the time interval between events 3 and 1 is a proper
time in the spaceship frame (part c). So the time interval between

events 3 and 1 in the Earth frame should just be the dilated value of

the time interval in the rocket frame:

t,—t,=y(t;— 1)
Now 1, =t, =0, so we should have
Hm = \Vxﬂm.
Let us see if this is true: #; = 25 minutes, while #, =20 minutes.
1 5

20="2
j—z 4

ty =yt = .20 = 25 min.

Hence our results are consistent.






