
mae 335 Fluid Mechanics Spring 2007       Quiz 1

A vertical hinged 10 ft wide gate in a water channel open to the atmosphere
has a water depth of 20 ft on one side and a water depth of 8 ft on the other
side.  The gate is hinged at the 20 ft water level.  Determine the magnitude
and direction of the force required to keep the gate closed.
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A fixed vertical dam in a channel has water at a depth of 10 meters on one side and 3 
meters on the other side.  A pipe with a  ,2m2  flow area passes  through the dam and 
discharges down.  The pipe discharge is 1 m from the bottom of the channel.  Ignoring 
viscosity what is the volume and mass flow of water through the pipe ?  
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1 Reduce equation (6.8) in the Smits text to the differential
continuity equation in Cartesian Coordinates for 1 D, 
unsteady, variable density, viscous flow. Grade No.
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2.  Reduce equation (6.18) in the Smits text to the differential momentum
equation in Cartesian Coordinates for 2D, unsteady, viscous, 
incompressible flow ignoring body forces
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A potential flow is comprised of a flow with a stream function Ψ = xy  and a flow with a stream 
functionΨ = -y.   What is the stream function for the resulting flow?  What is the location in the flow of 
the stagnation point?  What is the velocity at the point in the flow x=3, y=2?  Define the locations on the 
streamlines where the pressure is a minimum?  Sketch the streamlines. 
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No Grades
90    5
80    3
70  10
60    4
50    1
<50  1
ave 73

       Water at 60 F flows through a square edged entrance from a tank into a 
2 in ID hydraulically smooth copper pipe 200 ft long. The pipe run has two 
standard 90 degree elbows and discharges abruptly into the atmosphere.  
Calculate the head loss for this pipe run if the flow rate is 60 gpm,  
(8.ft3/min).  The kinematic viscosity of water at 60 F is 1.2 x 10-5 ft2/sec. 
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