Where to land?
To solve this problem I ‘cheated’ a little and used calculus. To simplify my calculations, I considered a right triangle with adjacent and opposite sides in the same ratio 2:1. By Pythagoras, I derived the following formula for time:

1/3{1 + 4/(z^2)} + 1/7{1-1/z) = T

I used z to denote the fraction of beach where Chris comes ashore. Thus, she lands 100/z meters from the vertex of the right triangle. I then differentiated to find the optimum ratio:

T’ = (2/7)z^2  -  (8/6)(z^-3)(1+4z^-1)^-0.5

When T’ = 0: Simplifying we get:

(1/7)(z^-2) = 2/{3(z^3)(1+4z^-1)^1/2}
14/3 = z((1+4z^-2)^1/2)

Squaring:

196/9 = z^2(1+4(2^-2)) = z^2 + 4

z^2 = 160/9
z = (4/3)(10^1/2) = 4.2163702

For the calculation of how long this would take:

1/3{2500 + 10000/(z^2)} + 1/7{100-100/z) = Time

Substituting in z = 4.2164, T=29.344s. Chris should land at a point 100/z from the ‘vertex’, which equates to 23.717m or 76.283m from lunch.
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