Do NOT Write On --- Put information into your lab notebook (be sure to label the sections)


Measuring the Density of Pennies

Introduction: Today’s penny is quite different from the penny of a few decades ago. Before 1982, pennies were made of copper.  Since then they have been made with an outside coating of copper and an inside core of a different metal. This difference causes the pennies to have different density values. 

Density is a physical property.  It can be used in conjunction with other properties to help identify a substance or check on its purity. Density values for pure substances are calculated and can be used for comparison to an unknown sample.

Density is calculated by dividing the mass by the volume.
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density = volume





m=mass in grams (g)

v=volume in milliliters (ml)

d= density (g/ml)

Mass is found by using an electronic lab balance or beam balance. Volume can be found by multiplying the length by height by width.  However, this method is difficult with materials of irregular shape. One way to find the volume of irregular objects is by the water displacement method- when an object is immersed in water it displaces an amount of water equal to its own volume. A graduated cylinder is generally used as the measuring tool. Water is added to the cylinder to a given amount and the object is slid down a sloped side so as to avoid splashing out water.  The cylinder should also be lightly tapped to remove any trapped air bubbles. The final reading of the cylinder minus the initial reading provides the volume of the object.

Density of many substances changes with temperature since many objects expand as they are heated.   The table shown below is for metals at 20 C---roughly room temperature.

	Metal
	Density g/ml

	Aluminum
	2.70

	Copper
	8.89

	Gold
	19.33

	Iron
	7.86

	Lead
	11.35

	Magnesium
	1.74

	Mercury
	13.60

	Nickel
	8.85

	Potassium
	0.87

	Silver
	10.60

	Zinc
	7.19


Pre-lab questions:

1. What is the equation that relates density, mass, and volume?

2. How can we use density values to determine an unknown substance?

3. Why do we need to measure irregularly shaped objects by water displacement?

4. Why is it important that a wet object be dried before finding its mass?

5. Why should you tilt a graduated cylinder when you drop in objects?
Purpose: To determine the densities of pennies minted before 1982 and those after 1982 and to compare those densities.  To identify the metals in the core of pennies minted after 1983.

Materials:

25 pre-1982 pennies

25 post-1983 pennies


balance


Paper Towels


50 ml graduated cylinder

weighing cup
Procedure:

1. Work with one set of pennies at a time (either the pre-1982 or post-1983 set).  Place a weighing cup on the electronic balance and tare the balance to zero. Place 5 pennies in the cup and find their mass. Record the mass in Table 1. (or feel free to use a triple beam balance)
2. Add 5 more pennies to the first group and obtain the mass of these 10 pennies. Record the mass.

3. Repeat step 2, each time adding 5 more pennies until you have used all 25 pennies.

4. Fill a graduated cylinder to the 20 ml mark. Be sure to use the bottom of the meniscus to measure the water level.

5. Still working with the same set of 25 pennies, gently slide 5 of the pennies into the cylinder. Record the new water level in Table 1. 

6. Add 5 more pennies to the graduated cylinder, making a total of 10 pennies.  Record the water level.

7. Repeat step 6 until all 25 pennies have been added to the graduated cylinder.

8. Remove the pennies, discard the water, and carefully dry the pennies. Set them aside on a paper towel to dry further.

9. Repeat steps 1-8 for the other set of pennies.  Record this data in Table 2. 

10. Complete the table by calculating the actual volume of the pennies and the density.

Data:
Table 1:     Pre-1982 Pennies
	Number of Pennies
	Mass

(g)
	Total Volume in Cylinder (ml)
	Actual Volume of Pennies

(Total volume –20 ml)
	Density (mass/volume)

	5
	
	
	
	

	10
	
	
	
	

	15
	
	
	
	

	20
	
	
	
	

	25
	
	
	
	


Table 2:     Post-1982 Pennies
	Number of Pennies
	Mass

(g)
	Total Volume in Cylinder (ml)
	Actual Volume of Pennies

(Total volume –20 ml)
	Density (mass/volume)

	5
	
	
	
	

	10
	
	
	
	

	15
	
	
	
	

	20
	
	
	
	

	25
	
	
	
	


Analysis and Questions:

1. How do the densities in Table 1 compare to the densities in Table 2?  

2. Find the density of copper in the density table.  Compare the actual density of copper to the density of the pre-1982 pennies.

3. What is the density of the pennies minted after 1983?  What metals have a density similar to your results?

4. Which metal would most likely be inside the copper-clad pennies minted after 1983?
Calculations: 
1.  Find the average density of Table 1 and Table 2. (Show all work). 
Conclusion:  Write a paragraph that states what you determined in this lab.  Discuss any new lab techniques you may have learned.  Discuss what some sources of error may have been in this lab.
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