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3.12.  Water flows around the vertical two-dimensional bend with circular streamlines and 
constant velocity as shown in Fig. P3.12. If the pressure is 40 kPa at point (1), determine 
the pressures at points (2) and (3). Assume that the velocity profile is uniform as 
indicated.

3.65.  Water flows steadily from a large, closed tank as shown in Fig. P3.65. The deflection in 
the mercury manometer is 2.5 cm and viscous effects are negligible. (a) Determine the 
volume flowrate. (b) Determine the air pressure in the space above the surface of the 
water in the tank. 
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3.69. Determine the flowrate through the pipe in Fig. P3.69.

3.76.  Water flows steadily from the large open tank shown in Fig. 3.76. If viscous effects are 
negligible, determine (a) the flowrate, 𝑄, and (b) the manometer reading, ℎ. 

3.94.  An ancient device for measuring time is shown 
in Fig. P3.94. The axisymmetric vessel is shaped 
so that the water level falls at a constant rate. 
Determine the shape of the vessel, 𝑅 = 𝑅(𝑧), if 
the water level is to decrease at a rate of 0.10 
m/hr and the drain hole is 5.0 mm in diameter. 
The device is to operate for 12 hr without 
needing refilling. Make a scale drawing of the 
shape of the vessel. 

3.107. Water flows from the pipe shown in Fig. P3.107 as 
a free jet and strikes a circular flat plate. The flow 
geometry shown is axisymmetrical. Determine the 
flowrate and the  manometer reading, 𝐻. 


