Let us call the first boat “boat A” and the second boat “boat B”, and the end of the lake that boat A starts from “C”, and the end that boat B starts from “D”.
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When both boats start at opposite ends and travel at constant speed, their first meeting will be halfway down the lake and every meeting thereafter will occur halfway down the lake.

If the ratio of the boats is 2:1, then boat A is travelling at twice the speed as boat B. They would first meet 2/3 of the way down the lake from C. Their second meeting would be at C, with boat A doing two lengths and boat B one.

If the ratio is 3:1, with boat A going three times as fast as boat B, they would first meet ¾ of the way down the lake from C. Their next meeting would be ¼ of the way down the lake from C, with boat A doing 2.25 lengths and boat B 0.75 lengths.

If the ratio is 4:1, with boat A going four times as fast as boat B, they would first meet 4/5 of the way down the lake from C, and then again 2/5 of the way down the lake from C, with boat A doing 2.4 lengths and boat B doing 0.6 lengths.

There is a consistent pattern here:

Say the amount of times boat A is going faster than boat is n.  They would then meet n /  n+1 of the way down the lake from C. For example, say boat A is going 7 times faster than boat B. this means n=7. They would meet 7/8 of the way down the lake from C.
The Challenge :If the boats first meet 600m from C, and their next meeting is 400m from D, then the ratio of the speed of boat A and boat B respectively is 3:1, and the length of the lake is 800m. This is because 600m is ¾ of the way down a lake of 800m from C, and 3/4 of the way down the lake from C is where the boats would first meet if boat A was going 3 times faster than boat B.
They would then meet 400m, or halfway, down the lake from D. This fits because then boat A would have travelled 1200m, and boat B would have travelled 400m; again, boat A has gone three times further.
As for a general result; firstly, let’s say the two boats first meet at x and then again at y. If  x / y = 1.5, then the ratio of the boats is 3:1. Also, if this is the case, then the length of the lake is 2y.
Another example of this is if x =1200m, and y =800m. Then, x / y = 1.5, and the ratio of the two boats is 3:1. Also, 2y = 1600m, and if you combine these two results and work it out you realise they make sense: at the first meeting point boat A has done 1200m and boat B 400m, and at the second meeting point boat A has done 2400m and boat B has done 800m.










