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INSTRUCTIONS TO CANDIDATES:

ANSWER ALL THE QUESTIONS.

QUESTION 1
1.1 Convert a pressure head of 10m of water to that of oil of specific gravity
0,850. (3)
1.2 Convert a pressure intensity of 100kN/m? to a pressure head of mercury.
Take the specific gravity of mercury as 13,60. 4)
1.3 Determine the intensity of pressure exerted by a glycerine column 5 m high.
Take the specific gravity of glycerine as 1,260. 3)
[10]
QUESTION 2
A force P of 850 N is applied to the smaller cylinder of a hydraulic press. The area a
of the small piston is 15 cm?® and the area A of the larger piston is 150 cm?.
2.1 What load W can be lifted on the larger piston if the pistons are at the same
level? (8)
2.2 What is the mechanical advantage of the press expressed as a ratio? (2)
[10]
QUESTION 3
A triangular surface having a base width of 2 m and height of 3 m is submerged
vertically in water. The vertex of the triangular surface is above the base and just
touches the free water surface.
3.1 Calculate the hydrostatic pressure (force) acting on one side the submerged surface.
4)
3.2 Calculate the depth to the centre of pressure of the above force. (6)
[10]
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QUESTION 4

A circular plate of 2 m diameter is immersed in water such that its greatest and least
depth below the water surface is 4 m and 3 m respectively.

4.1 Calculate the hydrostatic pressure (force) acting on one side of the surface. 4)
4.2  Calculate the depth to the centre of pressure of the above force. (8)

[12]
QUESTION 5

A rectangular concrete open channel conveying water is 2 m wide. The depth of flow
in the channel is 1 m. The channel has a longitudinal slope of 1 in 750.

5.1 Calculate the flow in the channel in m*/s using Manning’s formula taking n

=0,0150.
[10]

QUESTION 6

A horizontal pipeline with centerline 10 m above datum conveys water at a mean
velocity of 2 m/s. The water in the pipeline is under a pressure of 100kPa.

6.1 Calculate the potential head relative to datum, the velocity head, the
pressure head and total head of any point lying on the centerline of the
pipeline.

8]

QUESTION 7

The jet of water from a 25 mm diameter nozzle is directed vertically upwards.
Assuming that the jet remains circular and neglecting any loss of energy, what will
be the diameter of the jet at a point 4,50 m above the nozzle if the velocity with

which the jet leaves the nozzle is 12 m/s?
[15]

[TOTAL = 75]
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Formulae
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