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Problem 1 :

If we put V0 of the current to be 7 mile/h . we find the velocity in 600 feet west and (200 & 800) feet east .
Sol : 
Convert V0  into feet/sec

V0 = 10.267 feet /sec.
having the two equations :

X'= V0/S(x)…………..(1)
S(x)= 1+ 1/20000 *(x-100)^2……….(2)
using  (2) 
S(-600)= 1+(1/200000)(-600-100)^2= 3.45
S(200)= 1+(1/200000)(200-100)^2=1.05

S(800)= 1+(1/200000)(800-100)^2=3.45
using (1)

X'(-600)=10.267/S(-600) =2.98 feet/sec

X'(200)= 10.267/S(200) = 9.78 feet/ sec

X'(800)= 10.267/ S(800) = 2.98 feet/ sec
So, the current is fastest at 200 . ( Sol of problem 2 .
Problem 3 :

How motion changes depending on where you start. In word, describe your motion if you enter the channel 1000 feet west of the bridge. Describe your motion if you enter 1000 feet east of the bridge.

Sol :

The velocity of the current increases at 100 feet west and keeps increasing until reducing 100 feet east , and here it starts decreasing .  
Problem4 :

Suppose that the time t=0 corresponds to slack water. Compute the velocity of the current near you entry point 1000 feet west of the bridge, that is, x= -1000, when you started you dive one hour after. Remember that time is given in seconds.
Sol :

Using (2) we find :

S(1000)= 1+ (1/200000)( (-1000-100)^2) = 7.05
Now using : X'=V0 x sin(bi*t/23400) / S(x)…….(3)
We find  
X'(1000) = 13.50 x sin(bi*3600/23400)/ 7.05=0.89 feet/sec                                                                              
