Penny Density

Objective: 
Measure mass & volume to determine density of pennies.
Interpret class data to determine approximately when composition of pennies changed. 

Materials: 
5 pennies of various mint dates
Balance 
50 mL graduated cylinder

Procedure:
1. Record the mint date of each penny in a table.
2. Weigh each penny and record the mass.
3. Fill graduated cylinder halfway with tap water, record the volume.
4. Carefully add 5 pennies, no water should splash, jiggle the cylinder to dislodge any air bubbles. Read and record the new volume. 

Data Tables:
	Volume of water, mL
	

	Volume of water + 5 pennies, mL
	

	Volume of 5 pennies, mL
	

	Average volume of a penny, mL
	



	Mint Date
	Mass, g
	Density, g/mL

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Analyze:
1. Subtract the initial volume of water from the volume of water plus 5 pennies to calculate the volume of the pennies. Divide by 5 to calculate the average volume of a penny.
2. Calculate the density of each penny by dividing its mass by average volume.  Collect class data.
3. Does your group data show any pattern that related density to mint date?
4. Classify the pennies that you examined as mostly copper (8.96 g/mL) or mostly zinc (7.13 g/mL). 
5. Look at the data from the class. In what year do you think the composition of the penny changed? Use data to support your conclusion.

Conclude:
1. What factors do you think might lead to error in your density measurements? Which of these factors could not be corrected by improved technique?
2. Explain how you might determine the identity of an irregularly shaped solid that is water soluble.
3. Why would increases in the price of copper cause the mint to change the composition of pennies?

