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QUESTION. At time t = 0, particle A is at the origin (0, 0) and particle B is
at (0, 1). A moves to the right (on the horizontal axis) with velocity 1 and B
moves towards A with velocity 1. What will be the distance between A and B
when t goes to infinity?

ANSWER. 1/2.

PROOF. Let θt denote the angle that the line through the positions of A and
B at time t makes with the horizontal axis.

1. The distance dt between A and B increases with velocity cos θt (due to A)
and decreases with velocity 1 (due to B).

2. The horizontal distance xt between A and B increases with velocity 1 (due
to A) and decreases with velocity cos θt (due to B).

3. From #1 and #2 it follows that dt + xt stays constant, and so it always
equals d0 + x0 = 1 + 0 = 1.

4. The vertical distance yt between A and B decreases with velocity sin θt

(due to B); since yt has a limit it follows that sin θt → 0, and so θt → 0,
which implies that yt → 0, and thus dt − xt → 0.

5. From #3 and #4 it follows that both dt and xt converge to 1/2.

∗This solves a question asked by Benjy Weiss, who got it as a conjecture from ...
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