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Fluid Mechanics
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keep the gate from opening when h= 8.0 m. Neglect atmospheric pressure
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(1) (a) A vertical concentric annulus, with outer radius (r,) and inner radius (r;), is lowered
into fluid of surface tension (s) and contact angle (8 < 90"). Derive an expression for

the capillary rise (h) in the annular gap, if the gap is very narrow.
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(b) A layer of water flow. aown an inclined fixed surface with the velocity profile shown
in figure 2. Determine the magnitude and direction of the shearing stress that the

water exerts on the fixed surface for U=2m/s and h=0.1 m. (/* =laazxfs -
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(2) (a) A Circular gate ABC (figure 3) is hinged at B. Computc the force P j just sufficient to
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{b) Analyze problem (2 — a) for arbitrary depth (h) and gate radius (R) and derive a

formula for the opening force (P). Prove that the force P is not dependent on the
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(b) The tank in Figure 7 is being filled with water by two inlets. The area of the tank is
A+ The water height is (h). Compute (dh/dt) for D, = 5.0 ent, D; =70 cm, V; = 1.0
m/s and V,=0.7 m/s and A, = 0.2 m?,
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) A closed rectangular tank 1.2 m high, 2.5 m long, and 1.5 m wide is filled with water.
£ The pressure at the top is raised to 60 KN/m®. Calculate the pressure at the comners of
this tank when it is decelerated herizontally along the direction of its length at 5.0 m/s*.
Calculate the force on the ends of the tank, and check their difference by Newton's law.
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