FEEG1003 Problem sheet 5 – Hydrostatics 


Question 1
The reservoir shown in section below has a gate PQ at the bottom of its wall. The gate is 1.1m wide (dimension into the page). It is hinged at P, and in its closed position it rests at an angle of 45°. The gate is rigid and its mass is negligible. The variable y measures distance along the gate so that y= 0 at the hinge P. A mass is placed at Q such that the gate remains closed until the water level in the reservoir h = 2m. 

(a) calculate the force on the gate when h = 2m  [3 marks]
(b) calculate the moment acting on the gate (about the hinge at P) by the water [5 marks]
(c) prove that the mass required to act at point Q as described above is 1527kg [2marks]
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 [total 10 marks]

Answer 
a)

Force on a slice  is 






b)

Force on a slice  is 
Moment of that slice is 
Summing the moments gets:







c)
Clockwise moments 
Anticlockwise moments 
Equating theses 
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Q3 The reservoir shown in Fig. Q3a has a gate PQ at the bottom
of its wall. The gate is 1.1 m wide (dimension into the page); it
is hinged at P, and in its closed position it rests at an angle of
45°. The gate is rigid and its mass is negligible. The variable y
measures distance along the gate, so that y = 0 at the hinge
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Fig. Q3a A reservoir with a hinged gate at the bottom of its wall




