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— &, H— 7 XHEMH F: An Earth staship has
been sent to check an Earth outpost on the planet p1407.
Whose moon houses a battle group of the often hostile
Reptulians. As the ship follows a straight - line course
first past the planet and then past the Reptulian moon
house and then, 1. 10 s later. an explosion at the Earth
outpost . Which is 4.00 x 10" m from the Reptulian base
as measured from the ship’ s reference frame. The Reptu-
lians have obviously attacked the Earth outpost, So the
starship begins to prepare for a confrontation with them.
(a) The speed of the ship relative to the planet and its
moon is 0.980c. What are the distance and time interval
between the burst and the explosion as measured in the
planet ~ moon inertial frame.
(b) what is the meaning of the minus sign in the value for
At'?
(b) Did the burst cause the explosion, or vice versa?
SOIUTION; {rame s: ship

frame s’ : planet-moon
(x5 t) (x4, 1)

(x.» 1) (x., t.)

event b: burst
event e: explosion
In frame s:
A =2, -x,= +4.00x 10°m
At=t,-t,=+1.10s
v=+0.980c

1 |

v = — = =
V1-v/c v [-(0.980¢) /¢

Applying the Lorentz transformation equationsfor pairs of

5.0252

events, in frames’  we have:
Ax' = y(Ax - vAr)
=5.0252 x [4.00x 10°'m ~ (0.980)
(2.998 x 10°m/s)(1.10s) ]
=3.86 x 10°m( Answer)
vAx )

Aﬂ:y(Azr 5
C

=5.0252 x

(0.980) (2.998 x 10°m/s) (4,00 x 108m)]
(2.998 x 10°m/s)’

= - 1.04s{ Answer)

[(1.105—

(b) what is the meaning of the minus sign in the value for
A7
o frame s : A" = £, — 1, = - 1.04s

1, > L,
in the planet - moon reference frame, the burst occurred
{.(4s after the explosion, not 1.10s before the explosion
as detected in the ship frame.
(¢) Did the burst cause the explosion, or vice versa?
Key Idea: If there is a causal relationship between the two
events, information must travel from the location of one
event to the location of the other to cause it.

The speed of the information in the ship frame is

Neither event could possibly have caused the other event;
that is, they are unrelated events. Thus, the starship
should not confront the Reptulians.
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