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1. A cylindrical barrier holds water. The contact between cylinder and
wall is smooth. r = 1 m. Please determine
(a) its weight (10 points)
(b) the force exerted against the wall (5 points)

2. If 14 m/s of water per meter of width flows down a slipway onto a
horizontal floor and the velocity is 25m/s. Please determine
(a) the downstream depth required to cause a hydraulic jump (10
points)
(b)the losses in power by the jump per meter of width (5 points)

3. The reducing bend of below Figure is in a vertical plane. Water is
flowing, D; = 6 ft, D, =3 ft, Q =350 cfs, W=180001b,Z=101ft 6=
120°, p; = 40 psi, x = 6 1, and losses through the bend are 0.5 Vo228
ft-1b/1b. B, = B,= 1. Please determine

(a) Fx (10 points)
(b)F, (10 points)
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5 A certain two-dimensional, incompressible, flow has the velocity
component (, v) in (x, ¥) coordinates as:

2
U= U(EZ - —):—,j
ax ax
where g and U are constants. Derive from continuity equation the

velocity component v(x, ¥), given that v = 0 at the wall, y = 0. (15
points)

6. The speed of sound, a, of a gas varies with pressure its P and density p.
Find the proper functional form of a = f (P, p) using dimensional
analysis. (15 points)




