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Lab:  Density of Pennies - Honors

I.  Objective:   Determine the density of pre and post 1982 pennies using both volumetric and 

linear measurements to determine the volume.

II.  Material and Equipment:


Digital balance

20 – Post 1982 Pennies
20 – Pre 1982 Pennies


50 mL grad. cyl.

metric ruler

III.  Procedure:

New Penny


1.  Obtain 20 post 1982 pennies.   Weigh fifteen of the pennies together, record the mass, 

                 and then determine the average mass of a single penny.  Weigh five individual new 

                 pennies and record their masses. Make sure you keep track of which penny is number 1, 

                 2, 3, 4 and 5.  Record your results in the data table.  

2.  Use a metric ruler to measure the diameter and thickness (in cm) of the stack of fifteen 

                 pennies.  From this measurement, calculate the average dimensions of a single penny    \       

                 and record this in the table.  Use the ruler to measure the diameter and thickness of each 

                 of the five individual pennies. Calculate the volume using the equation: V = ( ¼ π d2 ) 

                 (h) where d is the diameter in cm and h is the thickness in cm. Pay careful attention to 

                 units.

3.  Using the above steps, determine the mass and volume of 20 pre 1982 pennies.  Place 

                 your data in the data table.

4.  Fill a large graduated cylinder with about 20 mL of water. Record the exact initial 

                 volume of water added. Carefully add the same new ten pennies to the cylinder as were 

                 measured in the stack. Record the new final volume of water. Determine the volume (in 

                 cm3) occupied by the pennies by subtracting the initial volume from the final volume. 

                 Calculate the volume of one average penny from this data. Fill a large graduated

                 cylinder with about 20 mL of water. Add new penny number 1 to the cylinder and 

                 record the new volume. Repeat this for new pennies 2 through 5.  Repeat the volume 

                 measurements for the fifteen old pennies.

5.  From the mass and volume measurements, calculate the average density per penny. 

                 Density equals mass divided by volume, D = g/mL.

IV:  Data and Calculations:

Data Table 1

New Masses and Dimensions:  By Linear Measurement


	Penny
	mass (g)
	height (cm)
	diameter (cm)
	volume (cm3 or mL)

	All Ten
	
	
	
	

	Average of ten
	
	
	
	

	New Penny 1
	
	
	
	

	New Penny 2
	
	
	
	

	New Penny 3
	
	
	
	

	New Penny 4
	
	
	
	

	New Penny 5
	
	
	
	


Data Table 2

Old Masses and Dimensions:  By Linear Measurement


	Penny
	mass (g)
	height (cm)
	diameter (cm)
	volume (cm3 or mL)

	All Ten
	
	
	
	

	Average of ten
	
	
	
	

	Old Penny 1
	
	
	
	

	Old Penny 2
	
	
	
	

	Old Penny 3
	
	
	
	

	Old Penny 4
	
	
	
	

	Old Penny 5
	
	
	
	


Data Table 3

Volume of New Pennies by Displacement

	Penny
	Initial Volume (mL
	Final Volume (mL)
	Volume (cm3 or mL)

	All Ten
	
	
	

	Average of ten
	xxxxxxxxxxxx
	xxxxxxxxxxxxxxx
	

	New Penny 1
	
	
	

	New Penny 2
	
	
	

	New Penny 3
	
	
	

	New Penny 4
	
	
	

	New Penny 5
	
	
	


Data Table 4

Volume of Old Pennies by Displacement

	Penny
	Initial Volume (mL
	Final Volume (mL)
	Volume (cm3 or mL)

	All Ten
	
	
	

	Average of ten
	xxxxxxxxxxxx
	xxxxxxxxxxxxxxx
	

	Old Penny 1
	
	
	

	Old Penny 2
	
	
	

	Old Penny 3
	
	
	

	Old Penny 4
	
	
	

	Old Penny 5
	
	
	


Data Table 5

Penny




Density

	
	by linear dimensions
	by displacement

	Average of ten new
	
	

	New Penny 1
	
	

	New Penny 2
	
	

	New Penny 3
	
	

	New Penny 4
	
	

	New Penny 5
	
	

	Average of ten old
	
	

	Old Penny 1
	
	

	Old Penny 2
	
	

	Old Penny 3
	
	

	Old Penny 4
	
	

	Old Penny 5
	
	


Data Table 6

	Pennies 
	Method
	Average Density

	Stack of New
	Dimensions
	

	
	Displacement
	

	5 New Pennies
	Dimensions
	

	
	Displacement
	

	Stack of Old
	Dimensions
	

	
	Displacement
	

	5 old Pennies
	Dimensions
	

	
	Displacement
	


V:  Questions

1.  Compare the volume and average density that were measured for the stack of 15 pennies by

linear measurement and displacement methods for both old and new pennies. Which method

gave a larger value?
2.  By comparing to the actual density, which method, dimensions or displacement, gives a  more accurate measurement of the density of the penny? Why?  (Actual Values:  Post 1982 = 7.2 g/mL, Pre 1982 =  8.8 g/mL)

3) Which method is more accurate, the stack of ten pennies or individual pennies? Why?

4.  Which method is more precise, the dimensions or the displacement? Why?

5) Which method is more precise, the stack of ten pennies or individual pennies? Why?
