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Density Determination

If we were to hold equal volumes of mercury and water in separate but similar containers, which one would be heavier?  The mercury would feel heavier even though the volumes of both liquids are the same.  We might say that the mercury had a greater concentration of mass or the mercury has a greater density.

Density is an intensive physical property of matter defined as the amount of mass in an object per unit volume.





Density =  Mass






    Volume

In this experiment you will determine and compare the density of several different materials.  You will also apply the concept of density to solve for the thickness of a given material.

Part A Determining the density of aluminum

1. Obtain two different pieces of aluminum. (One is labeled #1, the other is labeled #2)

2. Using a centimeter ruler, measure the length, width and height of the regular solid to the nearest  0.1 cm.

3. Determine the mass of the aluminum to the nearest 0.1 g.

4. Record this data in the data table and solve for volume and density.

5. Make sure you label everything in table.

Part B Determining the density of pine, maple, polyvinyl chloride (PVC), and polyethylene.

1. Obtain one piece of each substance listed.

2. For each different substance, measure the length, width and height to the nearest 0.1 cm.

3. Determine the mass of each substance to the nearest 0.1 g.

4. Record this data in the data table and solve for volume and density.

5. Make sure you label everything in table.

	Substance
	Length
	Width
	Height
	Mass
	Volume
	Density

	Aluminum #1
	
	
	
	
	
	

	Aluminum #2
	
	
	
	
	
	

	Pine
	
	
	
	
	
	

	Maple
	
	
	
	
	
	

	PVC
	
	
	
	
	
	

	Polyethylene
	
	
	
	
	
	


Show your work below:




Volume = Length x Width x Height





Density =  Mass





   
    Volume

Part C Determining the density of stainless steel
1. Obtain a piece of stainless steel

2. Measure the diameter and height of the cylinder to the nearest 0.1 cm.

3. Determine the mass to the nearest 0.1 g

4. Calculate the volume by using the following formula;

  
Volume of a cylinder = ( r2 h

5. Record these below and be sure to label correctly.


Data Table for density of stainless steel

Diameter of cylinder


__________

Radius of cylinder (1/2 of diameter)  __________

Height of cylinder


__________

Mass of cylinder


__________

Volume of cylinder


__________


Show work:

Density of stainless steel 

___________


Show work:

Part D Determining the density of water

1. Place exactly 50.0 mL of water into a graduated cylinder

2. Measure the mass of a dry 100 mL beaker to the nearest .1 g.  

3. Pour the 50.0 mL of water into the beaker and determine the mass

4. Fill in the data table and solve for the density of water

Data For the Density of Water
1. Volume of water 


__________

2. Mass of empty beaker

___________

3. Mass of beaker and water

 ___________

4. Mass of water (subtract to get this)___________

5. Calculate the density of water
 ____________

Part E Determining the density of an irregular solid

1. Measure the mass of the sinker to the nearest 0.1 g and record.

2. Fill a 100 mL graduated cylinder up the 50 mL mark with water

3. Carefully immerse the sinker in the water in the cylinder and record the new volume

Data for the density of an irregularly shaped object

1. Mass of sinker 



    _____________

2. Initial volume of graduated cylinder
    _____________

3. Final volume of graduated cylinder
    _____________

4. Calculate the volume of the irregular object_____________

(Hint the volume is equal to the water displaced by the object)

5. Calculate the density of the irregular object ______________

Part F An application of density-determining the thickness of aluminum foil

1. Obtain a rectangular piece of foil and measure the length and width.  Record in data table.

2. Determine the mass of the aluminum foil. Record in data table.

Data table for determining the thickness of aluminum foil 

1. Length of foil



             _______________

2. Width of foil



              _______________

3. Mass of foil




               _______________

4. Calculate the volume of the foil by using the given 

   density of aluminum, which is 2.70 g/cm3.      
  ________________


5. Next use the formula V = L x H x W to solve for 

     the thickness of the aluminum foil, which is 

     represented by the “H”.



  _________________

(Show all work)

Questions

1. List all of the substances in order of increasing density that we did in this lab

2. Compare the two values for the density of the two different pieces of aluminum in Part A.  Would you expect them to be the same or different?  Why?

3. The method used to find the density of an irregular solid in Part E will not work for all solids.  Why?

4. The density of water is 1.0 g/mL.  Is your value higher or lower than the accepted value?  Why?

5. Explain how you would design an experiment to determine if a piece of jewelry was made out of aluminum or silver by using the skills you learned in this lab. (The density of silver is 10.5 g/mL) Explain your process step by step below:

