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1. (25 points) The flow rate of water in a 12-cm-diameter pipe is measured with a 6-cm-diameter venturi 
meter to be 0.082 m3/s. Determine H if the water temperature is 20°C (kinematic viscosity at 20°C = 10-6 
m2/s) 
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2. (20 points) The pipe below transports 200 kg/s of water. The pipe tees into a 5-cm-diameter pipe and a 12-
cm-diameter pipe. If the average velocity in the smaller-diameter pipe (5-cm-diameter pipe) is 37 m/s, 
calculate the flow rate in the larger pipe (12-cm-diameter pipe). 
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3. (20 points) Determine the “x” and “y” components of the force of the water acting on the deflecting blade 
shown in the figure below if the blade is stationary (i.e., the blade is static). 

 
 

 
 
 

175 ft/s 



  



 

4. (15 points) The flow rate of water over a weir is 2 m3/s. A 1:17 scale model of the weir is tested in a water 
channel. If a force of 27 N is measured on the model, what force would be expected on the prototype? 

 
 
 

 
Typical side view of a weir 

Weir Flow



  



 

5. (20 points) A water hose is pressurized to 562 kPa with a nozzle in the OFF position. If the nozzle is opened 
a small amount, as shown in the figure below, determine the exiting velocity of the water. Assume the 
velocity inside the hose to be negligible. 
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