
Physics Cup 2018 - Problem 2. February 18, 2018

A spaceship travels with a constant acceleration g (as perceived by the pas-
sengers) along a straight line. At a certain moment, it launches two missiles
in the direction of its motion, one with speed v (comparable to the speed
of light c), and another with speed 2v (these are speeds in the spaceship’s
frame). Find the proper time interval in the space ship between catching
the first missile and catching the second missile.

Hints of 4th and 11th February 2018: This problem appeared to be rela-
tively easy for the contestants, so I shall not give you hints for a brute force
approach. Instead, I’ll let you know that this problem has a very simple
geometric solution — simpler than any of the submitted solutions, if you use
x − cti - diagram; for more information, see http://mathworld.wolfram.
com/MinkowskiSpace.html. The curve in x− cti — diagram appears to be
a circle! Be careful to treat the imaginary unit correctly!
Third hint, February 18, 2018. As a first step, show that its curvature ra-
dius is constant. Then, apply the inscribed angle theorem.

Correct solutions submitted during the first two weeks:

http://mathworld.wolfram.com/MinkowskiSpace.html
http://mathworld.wolfram.com/MinkowskiSpace.html

