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Density of Pennies

Focus Question: What is the difference in density between pennies minted before 1982 and pennies minted after 1982?

Hypothesis: Pennies minted before 1982 will be denser because the composition of pennies changed in 1982 to include a less dense metal.

Materials:

40 pennies dated before 1982

40 pennies dated after 1982

balance

50 mL graduated cylinder

water

paper towels

Procedure:

1. The mass of 40 pre-1982 pennies was determined using a balance. The value was recorded.

2. Step 1 was repeated two more times. The average mass of the pre-1982 pennies was calculated and recorded.

3. Steps 1 and 2 were repeated for 40 post-1982 pennies.

4. About 25 mL of water was added to the graduated cylinder, and the exact volume was recorded.

5. The same 40 pre-1982 pennies were added to the cylinder. The total volume was recorded. The volume of the pennies was calculated and recorded.

6. Steps 4 and 5 were repeated (with the pennies dried in between measurements). The average volume of the pennies was calculated and recorded.

7. Steps 4-6 were repeated for the post-1982 pennies.

8. The average density of each set of pennies was calculated and recorded.

Data:

	
	Pre-1982
	Post-1982

	Trial
	1
	2
	3
	Average
	1
	2
	3
	Average

	Mass, g
	113.40
	113.41
	113.40
	113.40
	101.41
	101.42
	101.40
	101.41

	Vol water + pennies, cm3
	38.5
	39.0
	38.5
	
	38.0
	38.5
	38.5
	

	Vol water, cm3
	25.0
	25.5
	25.0
	
	25.0
	25.5
	25.5
	

	Vol pennies, cm3
	13.5
	13.5
	13.5
	13.5
	13.0
	13.0
	13.0
	13.0

	Density, g/cm3
	
	
	
	8.4
	
	
	
	7.8


Calculations:

Pre-1983 pennies:  113.40 g/13.5 cm3 = 8.4 g/cm3
Post-1982 pennies:  101.41 g/13.0 cm3 = 7.8 g/cm3
Conclusion/Questions:

1. Measurements were made three times and averaged to reduce error. By making multiple measurements, one can pick out and remeasure those that seem far from the accepted value. Averaging minimizes small errors in measurement.

2. The pre-1982 pennies were denser than the post-1982 pennies (8.4g/cm3 compared to 7.8g/cm3, respectively). A change in the composition of the pennies to include a less dense metal would account for this difference.

3. One could test for the difference in the pennies’ composition by performing a chemical reaction on the pennies that would remove the copper. The mass of the remaining metal could be measured and compared to the total mass of the pennies, and a percentage of the other metal could be calculated.

Bonus: Before 1982, pennies were mostly copper, with a small amount of zinc. In 1982, because of a steep rise in the price of copper, the U.S. Mint changed the composition of pennies to mostly zinc, with a coating of copper. Because zinc is a less dense metal than copper, the pennies became less dense.

