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A jet aircraft is flying at a speed o f 1700 km/h.
The air temperature is 20°C.  The molecular 
weight of air is 29 g/mol. What is the Mach 
number of the aircraft?
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A 2 mm (inside diameter) glass tube is placed in a
container of mercury. An angle of 40° is 
measured as illustrated. The density and surface 
tension of mercury are 13550 kg/m3 and 37.5 x 
10-2 N/m, respectively.  How high will the mercury 
rise or be depressed in the tube as a result of 
capillary action?
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A sliding-plate viscometer is used to measure the
viscosity of a Newtonian fluid. A force of 25 N is 
required to keep the top plate moving at a 
constant velocity of 5 m/s. What is the viscosity of 
the fluid?
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A liquid with a specific gravity of 0.9 is stored in a
pressurized, closed storage tank. The tank is 
cylindrical with a 10 m diameter. The absolute 
pressure in the tank above the liquid is 200 kPa.  
What is the initial velocity of a fluid jet when a 5 cm 
diameter orifice is opened at point A?

18.0 m/s
 18.6 m/s
 23.9 m/s
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. The density of air flowing in a duct is 1.15 kg/m3.
A pitot tube is placed in the duct as shown.  The 
static pressure in the duct is measured with a wall 
tap and pressure gage. Use the gage readings to 
determine the velocity of the air.
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Orifice Flow
Water flows out of a tank at 12.5 m/s from an
orifice located 9m below the surface. The cross-
sectional area of the orifice is 0.002 m2, and the 
coefficient of discharge is 0.85.  What is the 
diameter D, at the vena contracta?

 4.8 cm
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A nuclear submarine is capable of a top
underwater speed of 65 km/h. How fast would a 
1/20 scale model of the submarine have to be 
moved through a testing pool filled with seawater 
for the forces on the submarine and model to be 
dimensionally similar?

 360 m/s
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Multi-path pipelines
.   The Darcy friction factor for both of the pipes 

shown is 0.024. The total flow rate is 300 m3/h. 
What is the flow rate through the 250 mm pipe?
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What is the hydraulic radius of the trapezoidal
irrigation canal shown?

 2.00 m
 2.13 m
 4.00 m
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Compute the depth (Y1) at the toe of the spillway:
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Compute the sequent depth:

Compute the energy loss in the hydraulic jump:
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