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Test Format and Instructions

• 4 problems on 1 page
• 20 - 30 points per problem, 100  points total
• closed book, w/ 3 pages of hand-written notes, and homeworks allowed
• initial all pages, staple solutions to test and hand in package
• start at 9:30, end at 10:50, Tuesday, February 15, 2000

1.  Forces on Submerged Surfaces (30 points)

A vertical, circular, 3-ft diameter hatch on an offshore oil platform is 100 ft. below the sea surface
(seawater s.g.  = 1.03).  The hatch is hinged at the top and bolted at the bottom.  Answer the
following:

a) What is the magnitude of force from the water on the hatch (in lbs)?
b) What is the depth to the center of pressure?
c) How strong must the bolt be (in lbs).  Consider only the moment exerted by the water

pressure in calculating the bolt strength.

Area of Circle = B * D2 / 4
M.O.I. of Circle = B * D4 / 64

2.  Buoyancy (20 points)

Styrofoam has a unit weight of 2 lb/ft3.  Calculate the force necessary to keep a 2 ft3 block of
Styrofoam underwater.

3.  Mass Conservation (20 points)

A 1000 gallon tank is initially empty.  The tank is drained by a 10 gpm sump pump.  If the tank
receives a 100 gpm inflow, how long will it be until it overflows?

4.  Momentum Balance (30 points)

A circular nozzle is discharging 10 gpm from a 1/4" outlet.  Its inlet has a diameter of 1".  Answer
the following:

a) What are the inflow and outflow velocities of the nozzle?
b) What is the momentum of the nozzle outflow?
c) What is the magnitude and direction of the force on the nozzle necessary to keep it

stationary?


