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1. Define the following terms.
(a) Centre of pressure
(b) Hydraulic grade line
(c) Kinematic viscosity
(d) Streamline
(e) Laminar flow
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2. A rectangular gate is hinged along the top edge as shown. The gate is 4 m long, 15 cm
thick, and is made of concrete (s.g.=2.3). Determine the water depth H if the gate is
just about to open. What force does the gate exert on the hinge? The water density
is 1000 kg/m3 .
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3. An object is placed in a 1 m diameter wind tunnel and the air velocity downstream
of the object is found to linearly vary from zero at the centreline of the wind tunnel
to a maximum at the wind tunnel wall. The air velocity upstream of the object is
a uniform 20 m/s. A mercury manometer indicates a 10 mmHg pressure difference as
shown. Assume the pressure is uniform across the wind tunnel at any axial location.
Neglect shear at the wind tunnel walls and let ρ = 1.2 kg/m3 . Determine the drag
force on the object.
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4. Two large water (ν = 10−6 m2 /s) reservoirs are joined by two equal-length pipes as
shown. The 25 mm diameter pipe has a roughness of 0.5 mm while the 20 mm diameter
pipe is smooth. The flow rates through the two pipes are equal. What is the total flow
rate between the two reservoirs? Neglect minor losses.

20 mm, smooth
25 mm,  = 0.5 mm
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5. A 20 cm diameter circular cylinder is immersed in a 40 m/s freestream and is producing
lift. The flow can be approximated as inviscid. There is only one stagnation point
on the cylinder surface. Determine the lift force. Determine the maximum pressure
difference between any two points on the surface of the cylinder. Where are these two
points? Let the air density be 1.2 kg/m3 .
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