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Palatine, IL - Nuclear chemists, performing basic research on dirty silverware and plates in local restaurants today, discovered what is believed to be element number 121.  The researchers have named this element “Beanium,” derived from the small vegetables that grow on climbing leguminous plants.  It was this type of food residue that dishwashers could not remove from plates or silverware that lead to the research and ultimately to the discovery.

Further research of the new element will be conducted in the laboratories of William Fremd High School.  “Student excitement regarding the discovery is running at fever pitch,” said chemistry student                     .  Many chemistry students have generously volunteered their time to help with the follow-up experiments involving the new element.  Director of the research at Fremd is instructor Dr. Bachrodt who discovered element 120, Bachrodtium, (Bt).

A reliable source was overheard saying that the first experiments will determine how many isotopes of the elements exist.  After finding how many isotopes comprise the element, researchers will look for the atomic mass of each isotope.  Finally, the weighted average mass will be determined which will become the atomic mass of the element “Beanium.”

-Taken from I Love Chemistry magazine

Instructions for Fremd Researchers:  Complete the following before you enter the research area.

1. What is the basic atomic difference between isotopes of the same element
2. If there are 100 garbanzo beans, 27 pinto beans, and 173 lentils in a bag, what is the percent composition (by number) of each type of bean in the bag.

3. You may have been in a class where your grade is determined based upon different categories being ‘weighted.’ For example, suppose your chemistry grade is broken down so that 70% of it is based on exams, 20% on labs, and 10% on homework. Suppose further that your average scores are 85 on exams, 75 on labs and 96 on homework. You cannot simply add the scores together and divide by three because the scores were not given equal weights by your teacher! Hmm..how can we determine the ‘weighted average’ score, then? Discuss with your team and show how you think it might be calculated in the space below left.



Your method here


    
Actual method here

In nature, isotopes of an element never occur in equal abundances. For example, any sample of Nitrogen has two isotopes. One isotope has a 99.8 % abundance and the other has a 0.2 % abundance. If you knew the masses of each isotope you could calculate the weighted average for the element just like you did above in the chemistry grade example.

Procedure:

At your lab station is a bag containing a sample of the new element “Beanium.”  The differences between the isotopes of this element are very distinct.  Each different kind of bean represents an isotope of the element.  Each individual bean represents an atom of “Beanium.”  Please read the following steps then prepare a data table before you come into the research facility.

4. Sort the Beanium atoms into groups, each group representing a different isotope. 

5. Record the total number of atoms per isotope.  Also, record the total number of atoms in your bag. 

6. Record the mass of each of the different isotopes. (Weigh each isotope as a group. Don’t find the mass of each bean!)
Calculations/Graphing:
7. Determine the atomic mass per atom of each isotope.  This gives the average mass of a single atom of the isotope of interest.

8. Determine the relative percent abundance of each isotope (based on the number of atoms).

9. Determine the weighted average atomic mass of “Beanium.” (Similar to #3 on the previous page.)
Discussion 
Following are some thoughts for you to include in your discussion. Don’t answer each question specifically. Instead, weave them into a group of statements that show your level of understanding of the concept of average atomic mass. Remember, this is what we try to do in the Discussion section anyway! (
What have you learned from this activity? Look at what you were asked to do on the previous page. How do those questions correlate to what you were asked to do with the procedure and calculations on this page? What information do you need to determine the average atomic mass of an element? What is the mathematical approach to determining the average atomic mass of an element? Consider the element chlorine. Is there an isotope of chlorine that has a mass as shown on the periodic table? What is the difference between ‘atomic mass’ and ‘mass number?’ (Refer back to your book the PowerPoint!) 
What else do you want to include in your discussion that shows your understanding of the concept of average atomic mass? 
This activity provides a model by which average atomic mass can be determined for “Beanium.”  In what ways is this activity a good model?  In what ways does the model fail when compared to average atomic mass for real elements?

Extension (optional)

10. Create a pie graph using Excel showing the percent abundances and names of  the isotopes for your group. Enter your data in a manner similar to the table below, highlight both columns and click on the chart wizard button. Follow the “directions”.  Be sure to title your graph. You can copy and paste this graph into a word document for you lab report. Please compare your graph with that of other groups.
	Type of bean
	Percent Abundance

	lentil
	

	pinto
	

	garbanzo
	


In the table below, jot down some percentages of beans from other groups. How does the following data support the Law of Definite Composition?

	
	Group 1
	Group 2
	Group 3
	Group4

	Lentil
	
	
	
	

	Pinto
	
	
	
	

	garbanzo
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