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Fluid Mechanics

Final Exam

Question (1): (6 Marks)
For the following system, draw the HGL and EGL. [Take care to all details]
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Question (2): (6 Marks)

A weir of trapezoidal cross section is used to measure the flow rate in a channel as shown in the

figure. Derive from the first principles an equation to calculate the discharge through the

weir. [Using the given dimensions]
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Question (3): (10 Marks)
Water flows steadily from the large open tank shown in the figure. If friction losses are negligible,
determine:
(1) the flow rate (Q). V =
(2) the manometer reading (h).
(3) the diameter (d) if the water level in the 0lom I f -
bottom tank remains constant. zfm 1
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Question (4): (10 Marks)

Water flows through a 5 cm diameter pipe which has a 180° vertical bend as shown in figure. The

total length of pipe between flanges 1 and 2 is 75cm. When the weight flow rate is 230 N/s, P1=165

kPa and P,= 134 kPa. Determine the force acting on the flanges.
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Question (5): (8 Marks)

The hemispherical dome in the shown figure weighs 30 kN and is filled with water and attached to

the floor by six equally spaced bolts. Determine the force in each bolt required to hold down the

dome. [Hint: the volume of sphere is gnR3 , Where R is the radius of the sphere].
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