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QUESTION ONE (25 Marks)

1A. The tanks system shown in Figure Q1A below is filled with oil of specific gravity 0.85.
The tank on the left side is open to the atmosphere. Calculate the gauge pressures at
points A and B.
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Fig Q1A

1B. A manometer is attached to a tank containing three different fluids as shown in Figure

Q1B. What will be the difference in elevation, y, of the mercury column in the
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QUESTION TWO (25 Marks)

Gate AB is semi-circular and is hinged at B. It is holding the water shown in Figure Q2.

2A. Determine the magnitude and location of the hydrostatic force acting on the gate.
............................. [ 13 Marks]

2B. Calculate the magnitude of the force P applied at A and that is required to close the gate.
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QUESTION THREE (25 Marks)

Water is to be delivered from a reservoir through a pipe to a lower level and discharged into the
air, as shown in Figure Q3 below. If the head loss in the entire system is 11.58m, determine the

vertical distance Z between the point of water discharge and the water surface in the reservoir.
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QUESTION FOUR (25 Marks)

Three pipes designated 1, 2 and 3 connect the three reservoirs as shown in Figure Q4 below,
The elevations for the three reservoirs are given as Z; = 20m , Z, = 100 m and Z3 = 40m.
Using the pipe data shown in the figure, calculate the discharge for each of the pipes I, 2
and 3 in units of m*/sec. Also indicate the direction of flow in each of the pipes. Use the
Darcy-Weisbach formula for the calculation of head loss in the pipes and assume that the

flow is fully turbulent.
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QUESTION FIVE (25 Marks)

The rectangular channel shown in Figure Q5 below is to carry 15 m’/sec of water. The
maximum allowable velocity of flow is 1.0 m/sec to avoid scouring. The channel slope is

0.03%. Determine the depth and width of the channel. Assume that Manning’s n = 0.013




