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DO NOT OPEN EXAM UNTIL ASKED TO DO SO!

INSTRUCTIONS:

1. One sheet of paper with writing on one side and a calculator (any kind) allowed.
2. No talking.

3. Do NOT leave during the last 5 minutes of the exam.
4, No cell phones, laptop computers or PDAs.
5. Write solutions directly on the exam,
6. Sign your name and student number on the top of each page.
7. Use the backside of each page as scratch space.
8. Double-check your work, especially consistency of units.
9. Assume Yy = 9810 N/m’,
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Question 1: (10 marks) A thin T-shaped plate (see below) is submerged in oil (s = 0.86)
and lies in a vertical plane. Find the magnitude and depth of the centre of the hydrostatic
force acting on one side of the plate if the top of the plate is located 1 m below the
surface (h =1 m).
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Question 2: (6 marks) A solid cylinder {as shown) with a weight of 30 N, diameter d of
100 mm and length / of 300 mm is sliding at a velocity of 0.2 m s™ down an oil filled
pipe at a steady rate. Using this information, and the fact that the internal diameter of the
pipe is 100.2 mm, derive a formula for the steady rate of descent of the cylinder and then
determine the viscosity of the oil. Assume a linear variation in the fluid velocity in the
space between the cylinder and the pipe.
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Question 3: (2 marks) The reservoir shown below contains two immiscible fluids of
specific weights ya and ya, respectively, one above the other (i.e. ya > yn). Sketch the
gage pressure distribution along a vertical line through the two liquids.

Question 4: (6 marks) An air-filled, hemispherical shell is attached to the ocean floor at
a depth of 10 m. A mercury barometer located inside the shell reads 765 mm Hg, and a
mercury U-tube manometer designed to give outside water pressure indicates a
differential reading of 735 mm Hg as illustrated. Based on these data, what is the
atmospheric pressure at the ocean surface? Assume that the specific gravity of seawater
is 1.03 and of mercury is 13.6.
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Question 5: (6 marks) Acid mine drainage (AMD), sometimes known as acid rock
drainage (ARD), results from rainwater reacting with sulfate to generate sulfuric acid
which corrodes downstream. This water is often collected in concrete channels before
being treated. As an entry-level engineer your job is to determine the volumetric flow by
making velocity measurements in the channel. The total width of the channel is 1.0 m and
the total depth is 0.5 m. Determine what the design flowrate (generally durmg peak storm
events) of the measured velocities are 0.1, 0.18, 0.23, 0.28 and 0.3 m s™ at 0.1, 0.3, 0.55,
0.78 and 0.93 fraction of the total depth respectively.
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