[25 points] 5

5. The towns A and B lie inland and the town C' lies on the coast as shown in Figures 1 and 2. A
port P will be built on the coast and connected to the towns A, B, C' with straight roads. The cost
of constructing the roads connecting P to A and P to B is 10° £/km, and the cost of constructing the
road connecting P to C is k x 10° £/km. The port will be built at the location for which the total cost
of constructing these roads is the smallest.

A | B A B
10 km 10 km 10 km i 10 km
c P !
< 10 km =-P: 30 km > N 10 km A'r > 30 km >
S E oA x SEA
Figure 1 Figure 2

For some values of k the smallest total cost will be achieved when P is built at C, as in Figure 1; whereas
for others it will be achieved, if at all, when P is built somewhere else, as in Figure 2. Determine the
smallest value of k for which the lowest total cost is achieved by building P at C.
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