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Isotopes and Average Atomic Mass
ACTIVITY:
All Canadian pennies have the monetary value of one cent. However, not all pennies are alike. Many have different masses, because over the years the Canadian mint has changed the composition of pennies several times. So, you can think of different pennies as “isotopes” of the penny. In this activity, you will determine the isotopic abundance of the penny isotopes in a sample, and the average mass of the penny.
Procedure:
1. You will be given a bag containing at least 25 pennies. Sort your pennies into the following groups of “isotopes:”
· Penny-1: 2000-present
· Penny-2: 1997-1999
· Penny-3: 1980-1996
· Penny-4: 1979 and earlier

2. Count and record the number of pennies in each group in the chart below.

3. Using the balance, determine the mass of all the pennies in penny- 1 to the nearest 0.01g. Divide the total mass of the penny-1 by the number of pennies in penny-1. This is the average mass of a penny in penny-1. Record this average mass to the nearest 0.01g in the chart below and repeat for each “isotope” of the penny.

4. Calculate the “isotopic abundance” of each “isotope” using the following formula and record to 2 decimal places:

Isotopic abundance =    number of pennies in isotope           X  100%
                                          Total number of pennies in bag


	Isotope 
	Number of pennies
	Mass of pennies
	Average mass of penny
	% abundance

	Penny-1
	

	
	
	

	Penny-2
	

	
	
	

	Penny-3
	

	
	
	

	Penny-4
	

	
	
	



5. Calculate the average mass of the penny in the entire bag by:
a) Dividing the mass of all the pennies in the bag by the total number of pennies in the bag. Record the answer to 2 decimal places.


b) Using the following formula:
Average mass of penny = 
(% abundance penny-1/100 x average mass of penny-1)  + ( % abundance penny-2/100  x average mass of penny-2)  +  (% abundance penny-3/100  x average mass of penny-3)  +  (% abundance penny-4/100  x average mass of penny-4) 
Record the answer to 2 decimal places





6. Compare the two methods of calculating the average mass of a penny in the bag. How close do your answers come to each other? Which method was easier?


7. Describe how the penny model is a valid model of isotopes and how is it not a valid model?
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