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Lab: Using Pennies to Represent Isotopes

Purpose:  To use pennies to better understand the concept of isotopes and how atomic masses on the 

                periodic table are determined
Background:

Prior to 1982, pennies were made of an alloy composed of 95% copper and 5% zinc.  In 1982 the composition of pennies was changed to a solid zinc core with a thin copper coating, a total composition of 97.6% zinc and 2.4% copper.  Zinc is less dense than copper so the new pennies are considerably lighter than old pennies.

Materials:

35mm film canister

10 pennies (a mix of old and new)

Balance



1 pre-1982 penny

1 post-1982 penny

Procedure:

1. Record the letter code of your container with the pennies.  Do NOT open the container during procedure!

2. Determine and record the mass of the pre-1982 penny

3. Determine and record the mass of the post-1982 penny

4. Record the mass of the empty container as given on the container label.  Do NOT open!

5. Determine and record the total mass of the container with the 10 pennies inside.

Data:

	Container code
	

	Mass of the pre-1982 penny
	

	Mass of the post-1982 penny
	

	Mass of the empty container
	

	Total mass of the container and 10 pennies
	

	Total mass of the 10 pennies
	


Analysis:

1.  What is an isotope?  Give an example.

2.  Explain how the average atomic mass of an element is determined.

3.  Calculate the number of pre- and post-1982 pennies inside the container.  This is a 

      rather simple algebraic exercise.  Show your work!

Set-up:  

1. Determine the total mass of the 10 pennies (from data table)

2. Let x = number of pre-1982 pennies, and (10-x) = number of post-1982 pennies

3. Solve the equation below for x.  You may have to round the value of x to the nearest whole number.

                Total mass of pennies  =  mass of pre-1982 pennies  +  mass of post-1982 pennies

Total mass of pennies  =  (x)(mass of one pre-1982 penny)  +  (10-x)(mass of one post-1982 penny)

4. What is the total mass of the all the pre-1982 pennies in your container?  Mass of the post 1982 pennies?  Show your work.
5. Calculate the average penny mass of your container (same formula as finding average atomic mass of an element).   Show your work.

6. Lithuim has two naturally occurring isotopes.  Lithuim-6 has a mass of 6.015 amu and an abundance of 7.42%.  Lithuim-7 has a mass of 7.016 amu and an abundance of 92.58%.  Calculate the atomic mass of lithium.  Show your work!

7. Boron has an average atomic mass of 10.81 amu.  It is known that naturally occurring boron is composed of two isotopes, boron-10 (mass = 10.01) and boron-11 (mass = 11.01).  Based on the average, estimate the approximate percent of each isotope of boron.

8. Naturally occurring chlorine consists of Cl-35 and Cl-37.  Find the atomic mass of chlorine on the periodic table and decide which isotope is the most abundant?  Explain your answer.

