Name:  ___________________________________

Hour: __________
 


[image: image1.emf]Lab #3:  Density (Investigation 2D)
Pre-Lab Questions
[image: image2.emf]Materials vary widely in their density.  A cubic centimeter of cork contains 0.12 grams of matter while a cubic centimeter of lead contains 11.34 grams of matter, more than 100 times as much as the same size piece of cork!
1. Which is denser: a pound of feathers or a pound of iron?

2. Do you think objects that have the same size contain the same amount of matter? Explain.

Part 1:  The displacement method for measuring density
1. [image: image3.emf]Collect 20 pennies and 20 nickels.  

2. Measure the mass of all of the pennies and record in the data table below.

3. Measure the mass of all of the nickels and record in the data table below. 

4. Fill a graduated cylinder with exactly 50.0 mL of water.

5. Add the 20 pennies and record the volume after the coins have been added.

6. Empty the graduated cylinder and repeat the measurement for the 20 nickels.

7. Calculate the volume of the coins by subtracting final and initial volumes.
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TABLE 1.2.

Densities of common substances

Material Density (g/cm?) Material Density (g/cm?)
Platinum 215 ‘Nylon Plastic 23
Lead 113 ‘Rubber 12
Tron. 78 Tiquid water 10
Titanium a5 Polyethylene plastic 054
‘Aluminum 27 Ice 092
Glass 37 Oak (wood) 060
Granite 36 Pine (wood) 044
Concrete 23 Cork 012





	
	Dry mass (g)
	Initial volume of graduated cylinder (mL)
	Final volume of

graduated cylinder  (mL)
	Volume of metal (mL)

	Pennies
	
	
	
	

	Nickels
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Part 2:  Calculating the density

Density describes how much mass is in a given volume of a material.  The units of density are mass divided by volume, often grams per cubic centimeter (g/cm3).  Lead has high density; it contains 11.34 grams of mass per cubic centimeter (11.34 g/cm3).  A one centimeter cube of cork plastic contains only 0.12 grams of matter (0.12 g/cm3).

· Density is a property of matter – independent of size or shape
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Density is mass per unit volume

a. Calculate the density of the pennies and nickels.  Show work and provide the unit for full credit. 
b. Pennies used to be made of copper.  Does your data support the conclusion that pennies are still made of copper?  Why or why not?  (Hint:  Use the density table to the right to help you with your answer)

c. What is the most likely metal used to make pennies.  (Hint:  Use the density table to the right to help with your answer)

d. Which of the metals in the table might have been used to make the nickels in your experiment? (Hint:  Use the density table to the right to help with your answer)

Part 3:  Measuring an unknown

1. Obtain an unknown metal from your teacher.

2. Repeat the procedure in part 1 with your unknown metal.

	
	Dry mass (g)
	Initial volume of graduated cylinder (mL)
	Final volume of

graduated cylinder  (mL)
	Volume of metal (mL)

	Unknown Metal
	
	
	
	



Part 4:  Determining the unknown

a. Calculate the density of your unknown metal.  Show work for full credit.

b. What metal do you think you have?  Support your claim with experimental evidence. 
Materials


50 pennies


20 nickels


100 mL graduated cylinder 


Scale 








