Speeding Boats
We are going to say that the boat starting on Side A is Boat A, and the boat starting on side B is Boat B.
No matter what speed the boats are travelling at, the lake cannot be 600m or any smaller than that distance. As if the lake was smaller than 600m, the 2 boats wouldn’t be able to get 600m from side A. And if the lake was 600m long, that suggests that boat B would not be moving, however this would be impossible as boat B needs to get 400m from his starting point for the second crossing.
Whatever the length of the lake, Boat B will always travel further than Boat A, this is proven in Example 1. 
Example 1
If the lake is 1000m long, Boat A has to travel 600m for the first crossing, and Boat B would have to travel 400m for the first crossing. Then Boat A has to travel 400m to the end of the of the lake, and Boat B 600m to the end of the lake, at this point both boats have travelled 1000m. Now Boat A has to travel 400m to the second crossing point 400m from side B, and Boat B has to travel 600m to the second crossing point.
This is the distance the boats have travelled.
Boat A=600m       Boat B=400m
              400m                     600m
              400m +                  600m +
              1400m                  1600m
So Boat B has travelled 200m further than Boat A.

This is also proven at a different distance in Example 2.

Example 2
If the lake is 1500m long, Boat A has to travel 600m to the first crossing point, and Boat B has to travel 900m to the first crossing point. Next, Boat A has to travel 900m to the other side of the lake, and Boat B only has to travel 600m to the other side of the lake. At this point both boats have travelled 1500m. For the final leg Boat A has to travel 400m to the second crossing point, and Boat B has to travel 1100m to the second crossing point.
So, this is the distance the boats have travelled.
Boat A=600m       Boat B=900m
              900m                     600m
              400m +                  1100m +
             1900m                    2600m
So Boat B has gone 700m further than Boat A.

So when you put the speed into ratio, it looks like this,

1000m lake     
Boat A   Boat B
1400m : 1600m

1500m lake
Boat A   Boat B
1900m : 2600m

General Rule
So, the rule is Boat B will always travel further than Boat A if they are travelling for the same amount of time. You can predict the distances of each boat as long as you have the length of the lake. 
To work out Boat As distance travelled, just do this: Length of lake+400m
To work out Boat Bs distance travelled, just do this: Length of lake+(Length of lake–400m)

To prove this works we will use the length of the lake we used in Example 1 and Example 2.
1000m lake
Boat As distance travelled: 1000m+400m=1400m
Boat Bs distance travelled: 1000m+ (1000m-400m)=1000m+600m=1600m    
1500m lake
Boat As distance travelled: 1500m+400m=1900m
Boat Bs distance travelled: 1500m+ (1500m-400m)=1500m+1100m=2600m

Please look back to Example 1 and Example 2 and check this method works.


