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--Pressure of Your Foot--





Pressure is an amount of force applied over an area.  One Pascal is one N per square meter. Pa=N/m2











		








Purpose: Discover how much pressure you exert on the floor if you stand on one foot.





Density  =mass/volume


Expressed in g/cm3
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Item





We calculated pressure two ways: Large and small areas.


Pressure = Force/Area          


Pa=N/m2	or      N/cm2 = N divided by cm2





Use


Proper Units!
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6N/cm2 acting on a surface area of 3cm2 would create a force of?





6N/cm2 acting on a surface area of 2548cm2 would create a force of?





10.13N/cm2 (air pressure) acting on a hand of 100cm2 would create a force of?





A water pressure of 80N/cm2 flowing through a hose 20cm2 would create a force of?





A pressure of 5Pa acting on 1m2 would create a force of?





A pressure of 5Pa acting on 25m2 would create a force of?





1 	A mass of 50g and a volume of 38cm3 �	What is its density?
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The king bought a new crown of pure gold… or is it?  Gold has a density of 19.32 g/cm3.  The crown has a volume of 423cm3.  Its mass is 7321g.  Is the crown pure gold???





A plastic toy has a mass of 56.7g and a volume of 66.18cm3





Crude oil has a density of 0.8g/cm3.   
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7	A graduated cylinder has a mass of 34.2g.  


With 501cm3 of liquid in it, it has a mass of 84.2g.  


What is the density of the liquid? 


(You need the mass of the LIQUID!)








6 	A lead weight has a density of 11.37g/cm3 and a volume of 30 cm3.  What is its mass?








5 	A titanium bar has a density of 4.5g/cm3 and a volume 	of 16.5 cm3. What is its mass?
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4 	A concrete block has a mass of 356.5 and a volume 	of 155 cm3.  What is its density?





3 	A water balloon has a volume of 800cm3. Its mass is 	808 g. What is its density?
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A pressure acting on an area creates a force!


Force = Area*Pressure


N=Pa*m2   	or		N=(N/cm2)*cm2








2 	A brick has a mass of 650g, and a volume of 380cm3.  	What is its density?








mass


Vol	= Dens





Name





Date





Period





Use Proper Units!





--Density and Mass--





Mercury has a density of 13.6/cm3.   





Box 4: Pa


The conversion factor, from PSI to Pascals is 6894.


Multiply your PSI x 6894 to get your pressure in Pa.


Round to the NEAREST WHOLE NUMBER.





Box 3: PSI


Divide your weight (in pounds) by square inches.  


This number is your PSI.





--Pressure of Your Foot--
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--Calculating Density--





g
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Name





Date





Period





Use this place to give your answers.





g/cm3





Density is given in units of:       g/cm3


The larger the number of grams per centimeter cubed, the denser the item is. 


 


For each item, 


calculate the density.


will it sink or float in water?


Water = 1 g/cm3


will it sink or float in 


mercury (Hg)?


Mercury = 13.6 g/cm3





Block of wood:


Mass of 30 g


Volume of 42 cm3





Cube of lead:


Mass of 21 g


Volume of 1.9 cm3





Cork:


Mass of 120 g


Volume of 480 cm3





Corn oil:


Mass of 300 g


Volume of 333 cm3





Ring of gold:


Mass of 8 g


Volume of 0.5 cm3





Cube:


Mass of 65 g


Volume of 2.5 cm3





Cylinder:


Mass of 45 g


Volume of 2.5 cm3





Sphere:


Mass of 45 g


Volume of 60 cm3





Density = Mass / Volume





A kid’s clubhouse had a weight of 5000N.  It sits on 2m2.  What is the pressure of the clubhouse on the ground?





A foot has an area of 128cm2 and the person has a weight (which is a force) of 2000N.  What is the pressure that the person exerts on the floor when on one foot?  





A table has a weight of 120 newtons, but the total area of its four legs is only 12cm2.  What is the pressure exerted by the table? 





A beached whale has a weight of 50,000 N.  laying on the beach, it takes up 35m2.  What is the pressure of the whale on the beach?





An elephant has a weight of 45,000 N. She is wearing 4 high heeled shoes with an area of 5 cm2 each.  What is the pressure under each foot?





A train engine has a weight of 10,000,000 newtons.  The total surface area of the wheels toughing the tracks is about 10 cm2.  What is the pressure of the train on the tracks?











--Pressure & Force--





Box 2: Square Inches


Divide the number of squares by 16.  


This is the # of square inches.





1: Trace your foot (no shoe)


Count the number of squares your foot covers.  


You will need to estimate partial squares. 

















Cork























Lead























Wood





Hg





H2O





Density























Cylinder





























Sphere

















Corn Oil





























Cube























Gold











cm3
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Item











6











Displacement
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Box 8: Pa


Pressure in Pa = N / m2


Round to the NEAREST WHOLE NUMBER.
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Box 7: N


Multiply your mass by 9.8m/s2 to get your 


weight in N.
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Box 6: Kg


Multiply your weight in lbs by 0.453592 


to get your mass in kg.
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Box 5: Square Meter


Use the number from Box 2 (Square inches) and  


multiply that by 0.00064516 to get m2.


You may need to round that off to 0.0006452
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At your lab station, find the mass of each object.


Find the volume of the object by placing it in the graduated cylinder. 


Do NOT drop them into the cylinder- DON’T BREAK THE GLASS.


Find the density of each object.
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List the objects from LEAST dense to MOST dense, and INCLUDE the density of each.





j





g





e





f





h





i





d





c





b





a





Find the mass and volume of each object. 	


You will calculate the density later, or if you have time, you can use the computer’s CALCULATOR to get the densities.


Place each item in the liquid.  Set the density of the liquid to


0.1,  1.0,  2.5,  5.0.


Try other densities as well if you have time.





Name





Period





Date





-- Density --


explorelearning.com





g/cm3





cm3





g





Item





Which items float 


in a liquid with a 


density of 2.5?








 





Is the item with the 


highest MASS also


have the highest


DENSITY?








 





Which items float 


in a liquid with a 


density of 5.0?








 





Which items float 


in a liquid with a 


density of 0.1?








 





Which items float


 in aliquid with a 


density of 1.0?








 





Is the item with the 


lowest MASS also


have the lowest


DENSITY?





 





Can you tell which items will float just by looking at its volume?


Why or why not?








 





Can you tell which items will float just by looking at its mass?


Why or why not?
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Hydro-Master 2002 has a small piston with an area of 10 m2, and a large piston with an area of 75 m2.  If you apply an input force of 1000 N, what is the output force?





Hydro-Master 2003 has a small piston with an area of 2 cm2, and a large piston with an area of 600 cm2.  If you apply an input force of 300 N, what is the output force?





Hydro-Master 2004 has a small piston with an area of 6 m2, and a large piston with an area of 10 m2.  If you apply an input force of 36 N, what is the output force?





Hydro-Master 2001 has a small piston with an area of 5 cm2, and a large piston with an area of 10 cm2.  If you apply an input force of 10 N, what is the output force?





IN Force divided by IN area = pressure.   Pressure x OUT surface area = OUT  Force.





The force applied down is divided by the surface area, which increases the pressure of the fluid.  The increased pressure is applied to the larger surface area, pushing up with a new force.





Pressure


Of


Fluid





Hydro-Master





Large


Surface Area





Small


Surface Area





OUT Force 





IN Force





When a force is applied to a confined fluid…





Name





Date





Period
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--Hydraulics--


Pascal’s Principle
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Name





Date





Period





Archimedes discovered that when an object is submerged, it will displace a volume of water equal to the volume of the submerged object (This does not work for floating things!)





20g





We can find displacement with overflow containers, like we did with the hands today, or the film canisters in the Buoyancy lab.  We can also find displacement without overflow containers.


We can observer the increase in volume when an object is placed in a fluid (and sinks).





40





Person #1





Displacement





Person #2








Person #3








30

















Object 





20g
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Hydro-Master 2009 


Small Piston	0.5 m2


Large Piston	30 m2


Input Force	0.5 N





Hydro-Master 2010 


Small Piston	5 m2


Large Piston	6000 m2


Input Force	15 N





Create your own Hydro-Master problem & solve it.





Small Piston	





Large Piston	





Input Force	









































Hydro-Master 2006 


Small Piston	0.5 cm2


Large Piston	30 cm2


Input Force	0.5 N





Hydro-Master 2007 


Small Piston	50 cm2


Large Piston	55 cm2


Input Force	250 N





Hydro-Master 2008 


Small Piston	5 cm2


Large Piston	50 cm2


Input Force	1000 N





Hydro-Master 2005 


Small Piston	2 cm2


Large Piston 	25 cm2


Input Force	500 N














2002 Master 2002





In Force divided by In area = Pressure.   


Pressure x Out area = Out Force.




















What is the mass of the object?





What is the volume of the object?





What is the density of the object?





Mass





Volume





Density

































































Why would we not use displacement method on objects we could find the volumes of in other ways? (like cylinders, boxes, spheres)














Why will the displacement method not work on floating objects?









































On your graph paper, I want, nice and big so I can see it


Your name & Period


Number of squares (Box #1)


Pressure in Pa (Box#4)





Round to 2 decimal places





8	I have a piece of metal that has a mass of 62g and a volume of 5.9cm3.


Nickel   	    Silver, Pure  	Aluminum	


8.60 g/cm3	     10.50 g/cm3	 2.64 g/cm3


	


             	














A material has a mass of 6684.5g and a volume of 5248.8.  





A box of stuff has a volume of 83.9cm3 and a mass of 0.025g.  





	Water has a density of 1.  Objects with a density less than 1 will float, 	while objects with a density greater than one will sink.  Will the following objects sink or float in water?











