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ISOTOPES LAB
	The atomic mass of an element is determined by the number of protons and neutrons in the nucleus.  If you look at a periodic table of the elements, however, you will notice that the atomic masses of the elements are not written as whole numbers.  All of the atoms of a given element have the same number of protons in their nuclei, but the number of neutrons can be different.  Atoms of the same element with different numbers of neutrons are called isotopes.  As shown in the periodic table, the atomic mass for an element is a weighted average of the masses of all its isotopes.

In this activity, you will make models of the atomic nuclei of isotopes of the same element.  Each nucleus will be represented by a plastic cup, protons will be represented by black beans, and neutrons will be represented by white beans.  You will use the mass numbers of your atomic models to find the weighted average atomic mass for the element.


MATERIALS

· 10 small plastic cups (atoms)

· 1 cup of black beans (protons)

· 1 cup of white beans (neutrons)

· calculator

· periodic table

PROCEDURE

ELEMENT A

1. Put 5 black beans in each of the cups.  Add 5 white beans to 2 of the cups.  Add 6 white beans to each of the remaining cups.

2. Determine the actual element represented by Element A.  In Data Table A, record the name (e.g. Oxygen-16), number of atoms, and mass number for each of the two isotopes you created.

ELEMENT B

3. Empty the cups.  Put 12 black beans in each of the cups.  Add 12 white beans to 8 of the cups.  Add 13 white beans to one of the remaining cups and 14 beans to the last cup.  

4. Determine the actual element represented by Element B.  In Data Table B, record the name, number of atoms, and mass number for each of the three isotopes you created.

DATA

DATA TABLE A

	name
	# of atoms
	mass #

	
	
	

	
	
	



DATA TABLE B

	name
	# of atoms
	mass #

	
	
	

	
	
	

	
	
	


ANALYSIS

Calculate the average atomic mass for each element.  Show your calculations and include units.

	calculations
	average atomic mass

	
	

	
	


CONCLUSIONS

List the average atomic mass for each element as it appears on the periodic table.  How well do your calculated values agree with these accepted values?

How did you determine which elements were being represented?  How did you determine the mass numbers of the isotopes?  Explain in terms of beans and what they represent.
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Adapted from Glencoe Physical Science “Bean Counters and Isotopes.”
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