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1. Given a three-dimensional flow field as V =3ti + xzj +ty2k . Find the local acceleration,

convective acceleration, and total acceleration of a particle when it passes the location
(x,¥,2) =(1,1,1) in meters, at timet =1 sec. (20% )

2. Water flows in a rectangular channel that is 3.0m wide as shown in Fig. 1. The
upstream depth is 70mm, and the water surface rises 40mm as it passes over a portion
where the channel bottom rises 10mm. If viscous effects are negligible, what is the
flowrate? (20% )

Fig. 1

3. The concrete dam of Fig. 2 weighs 23.6KN/m® and rests on a solid foundation.
Determine the minimum coefficient of friction between the dam and the foundation
required to keep the dam from sliding at the water depth shown. Assume no fluid uplift
pressure along the base. Base your analysis on a unit length of the dam. (20% )
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