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Hydrostatic Force on a Plane Surface - CASE 1 (Use English units.)

D = water depth = ____________ - ____________ = ____________ in.

yb = D – 7/8( = ____________ - 0.875 = ____________ in.
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Hydrostatic Force on a Plane Surface - CASE 2 (Use English units.)
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D = water depth = ____________ - ____________ = ____________ in.

yb = D – 7/8( = ____________ - 0.875 = ____________ in.
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Archimedes’ Principle of Buoyancy
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1 = __________ cc

2 = __________ cc

displaced = 2 - 1  = 2 - 1
       = __________ - __________ 
       = _________ cc

Wdisplaced = displaced = gdisplaced = 

       = 9.81
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Whydrometer = gMhydrometer = (9.81 m/s2)(0.058 kg) = 0.569 N

error = 
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[image: image9.bmp]Problem 2.L1 - An Englishman named Crapper invented the modern toilet.  One of the first designs featured a tank similar to the one shown.  The tank was mounted on the wall above the bowl.  The tank was filled with water to the water line.  The toilet was flushed by pulling down on the chain attached to a lever hinged on the side of the bowl.  The lever pulled up on another chain attached to a 2 in. diameter flapper valve in the bottom of the tank.  The flapper valve was hinged on one side.  The chain was attached to the flapper valve opposite the hinge.  

a) What is the hydrostatic force on the flapper valve for the configuration shown below?  

b) What force must have been applied to the chain to initiate a flush?

Problem 2.L2 - A young engineer has been given the task of developing a new method for determining the weight of commercial trucks at permanent roadside checkpoints.  The engineer decides to use her knowledge of fluid mechanics to devise the system.  She has a shallow metal box constructed.  The construction of the box allows the top to move up and down but not tilt.  There is negligible resistance between the metal top and the sides of the box containing mercury.  The metal top of the box weighs 18,700 lbf.  The engineer fills the box with mercury and attaches a graduated, vertical glass tube (3/4-inch diameter) to an outlet from the box.  

a) For the dimensions shown in the figure below, where is the mercury surface in the vertical tube before the truck drives onto the metal plate?

b) What is the largest weight that can be measured using this system?  

c) What is the largest mass the system can measure?  

d) Is the device affected by changes in atmospheric pressure?  Why or why not?
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The weighing box is 10 ft wide into the page.  It is restrained so one end does not sink into the mercury when truck starts driving onto the metal top and is only partially on the metal top.  
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