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DIVING  DECEPTION   PASS

    Deception Pass is a narrow channel between two large islands near seattle, Washington. There is abridge across the channel that connects the two island. When the tide comes in, the entire Pacific Ocean pushes water through that channel to get to the inner part of Puget Sound. We knew that before the dive and tried to compensate by diving at slack water –the time at either high tide or low tide when there is no flow through the channel. 

     Tide tables give the predicted velocity of the current under the bridge. We knew that the velocity of the current is inversely proportional to the size of the channel through which the water must flow. We write this relationship as the differential equation  
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 represent the relative size of the channel a distance 
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 from the bridge. Note that 
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 increases in the eastward direction and that 
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 represents the velocity of the current under the bridge. We may think of 
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as the position of a diver  
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 seconds after entering the channel.
    We notice that the size of the channel is wide at either end but narrow in the middle. We conclude that the size function

                               
[image: image8.wmf]2

)

100

x

(

200000

1

1

)

x

(

S

-

+

=


Problem  1.
Suppose that the velocity 
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 of the current under the bridge is 7 mph .Convert 
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 to feet per second, and then find the velocity of the current 600 feet to the west of the bridge . Like wise find the velocity of the current 200 feet east of the bridge , and 800 feet east of the bridge.
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· The  velocity of the current  600 feet to the west (x=-600)  is:-
First  :-   
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Second : 
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·   When  x=200
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Problem  2.
Under the assumptions of Problem 1, where is the current fastest ?
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The current fastest  at 200 feet east of the bridge
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    The  results we obtained in problem 1-2 seem somewhat realistic, but they describe the current only when the tide is at its maximum flow. Now we wonder what the velocity actually was when we were in the channel. How big an error was it to miss slack water by an hour? We want to put the time variation of the tide into our analysis. So we model the tidal current using the sin function 
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Problem 4.
Suppose that the time 
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 corresponds to slack water. Compute the velocity of the current near your entry point 1000 feet west of the bridge ,that is,, with 
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  , when you started your drive one hour after slake water. Remember that time is given in seconds.   
   At 
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Problem  5.
You want to compute your likely position relative to the bridge from the time you entered the water (exactly 1 hour after slack water, at a point 1000 feet west of the bridge ).What initial-value problem would you solve to do so ?
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The initial value :       
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          The results we obtained above do not completely agree with our experience. when we entered the water to the west of the bridge , we were pulled along quickly by the current almost immediately. The size of the channel that the tide must pass through is deceptively small in that place . we decide to construct a different function 
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 that better describes the size of the channel west of the bridge. We eventually find that 
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we find from the new  model
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Problem  6.

Show that the model (
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) gives opposite signs for the velocity of the current at 
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   . what does this mean physically ? Discuss the physical validity of this DE in view of the sign of the channel-size function S(x).
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but  x=-300
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., The sign indicate the direction  of  motion .
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