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Name _________________ Period ______ Date________
Purpose:  The purpose of this lab is to practice calculating atomic mass.

Introduction:  Look at your periodic table.  What is the EXACT atomic mass of Chlorine?  Remember that atomic mass is the SUM of protons and neutrons.  So why is the atomic mass a decimal?  To answer this question, you will receive a bag of pasta “atoms.”  All of the pasta pieces are atoms of the same element, but they are different shapes.  Each shape represents an isotope of the element Pasta (Pa).  Your job is to calculate the atomic mass of Pa so that we can add it to the Periodic Table!  Good luck!

Safety:

Do not EAT the pasta.

Do not throw the pasta.

Do not crush the pasta.

Basically, don’t mess with the pasta.

Pre-lab Questions:

1. There are many pieces of pasta in your bag.  Each pasta piece represents an _________________.

2. There are three shapes (groups) of pasta in your bag.  Each shape represents an _________________.

3. What is an isotope?

4. What is the subatomic difference between the groups of “atoms” in your bag?

5. Are atoms really big enough to see with the naked eye?

Procedure:

1. Separate the pasta pieces into groups according to their shape.

2. Count the number of each isotope (pasta shape).  Record this number in the data table.

3. Pretend that you put one atom of each shape on the balance.  You find each the mass of each Bow-tie isotope is 1 gram, the mass of each Pipe-shaped isotope is 2 grams, and the mass of each Spiral-shaped isotope is 3 grams.  

4. Calculate the TOTAL mass of Bow-tie isotopes.  Record this data in the table below.

5. Calculate the TOTAL mass of Pipe-shaped isotopes.  Record this data in the table below.

6. Calculate the TOTAL mass of Spiral-shaped isotopes.  Record this data in the table below.

7. Calculate the AVERAGE mass of Bow-tie isotopes.  Record this data in the table below.  (Remember how to find the average:  Divide the TOTAL Bow-tie mass by the number of Bow-tie atoms).

8. Calculate the AVERAGE mass of Pipe-shaped isotopes.  Record this data in the table below.

9. Calculate the AVERAGE mass of Spiral-shaped isotopes.  Record this data in the table below.

	Isotope
	Number of Atoms
	Total Mass
	Average Mass

	Bow-tie shaped
	
	
	

	Pipe-shaped
	
	
	

	Spiral-shaped
	
	
	


10. So there are three different AVERAGE MASSES in the chart above.  Can we just pick one of these masses to use on the periodic table for the element “Pa”?  

11. Look at your groups of pasta shapes.  Is there the same number of Bow-tie shaped pieces as Pipe-shaped pieces?  

12. Which isotope is the most abundant?

13. Which isotope is the least abundant?

14. In the case of a REAL element, do you think all of the isotopes would be equally abundant?

15. ESTIMATE the percentage of the bag that is Bow-tie shaped, Pipe-shaped, and Spiral-shaped.  In science, this is called the RELATIVE ABUNDANCE.

Bow-tie   _______%

Pipe-shaped  _______%

Spiral-shaped  ________%

16. CALCULATE the RELATIVE ABUNDANCE of each “Pa” isotope.  To do this, first find the TOTAL MASS of all of the pasta in the bag.  Write that number in spaces A, B, and C below.  Now, take the TOTAL MASS of each isotope and divide it by the number you wrote in the spaces and multiply by 100.  

Bow-tie:  ______g / _______g x 100 = ___________%




   A

Pipe-shaped:  _______g / ________g x 100 = ___________%





 B

Spiral-shaped:  _______g/ ________g x 100 = ___________%





  C

How close were your estimates in Question 16 to your calculations?

17. Since there’s so much more of one isotope than another, we have to consider that when we calculate the average ATOMIC MASS to write on the periodic table for the element Pa.  So, we have to include:

1.  the AVERAGE mass of each isotope



AND

2.  the relative abundance of each isotope

The atomic mass for the element is the SUM of: 

(average mass of the isotope x relative abundance)


for each isotope!

100








Show your work and calculate the atomic mass for the element in the space below.

18. How are the atomic masses for the elements on the periodic table determined?

