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A train travels through a tunnel as shown in the figure.  The train and tunnel are both circular in cross 
section.  The tunnel has a diameter of D=3 m, a total length of L=2000 m, and walls comprised of 
concrete.  The clearance between the train and the tunnel wall is small so that it may be assumed that the 
air in front of the train is pushed through the tunnel with the same speed as the train, V=20 m/s.   
 
1. Determine the pressure difference between the front and rear of the train when the train is a distance, 

x, from the tunnel entrance. 
2. Determine the power, P, required to produce the air flow in the tunnel when the train is a distance, x, 

from the tunnel entrance. 
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