Assignment # 6 (40 pts) 
Name:
___________________________
______________________________

___________________________
______________________________

1.     (10 pts) The equation of motion in a steady state system (
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) that neglects friction and the rotation of the earth is of the form:
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Where 
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 is a constant.
It is shown without proof that we can represent the above advective term as
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Show, using equation (2), that if the fluid medium is incompressible (
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constant), that equation (1) can be expressed as the following equation: 
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2.  (10 pts) Take 
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 to show that the quantity 
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 is constant along the flow field.  This is Bernoulli’s equation for an incompressible, steady-state medium.
3.  (10 pts)  Neglecting the effects of gravity in the Bernoullis constant we obtain that the quantity 
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 must be constant along streamlines. 
Recall from lab 5 the example of a constricting pipe with an incompressible fluid flowing through it led to the relationship 
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.  If 
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 then we can conclude that 
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 - Apply the inequality 
[image: image13.wmf]1

2

u

u

>

 to the above Bernoulli’s constant to obtain an inequality for the pressure field (i.e use Bernoulli’s constant to deduce if 
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4.  (10 pts) Apply your conclusions from problem 3 to the dangers of two ships being too close together and being sucked into each other during underway replenishment. 
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