Teacher’s Guide – Holy Moly!

Name:___________________________________
Date:________________  Hour:_________

Holy Moly!
INTRODUCTION
1.  How many eggs are in a dozen? ____12______  If I have 5 dozen eggs, how many do I have? ____60________ If each dozen eggs weighs 500 grams, how much does 5 dozen eggs weigh? ______2500 g_______
2. If I have 132 eggs, how many dozen do I have?  ____11______  If I have 2542 grams of eggs, how many eggs do I have?

(2542/500)*12 = 61 eggs
EXPLORATION

3. Fill in the diagram below as described by your instructor.
The following diagram can be used to show how each quantity can be converted.  Each arrow will involve one math operation and a conversion factor:
It is important to discuss each of these operations separately; refer to the above questions and ask the students how they came up with each number.  Have them fill in the appropriate spots in the above diagram for each example.  

4. If you have the same number of molecules of both helium and lead, will they weigh the same amount?  Why or why not?

They will not have the same mass because each molecule doesn’t weigh the same; helium molecules have a mass number of 4, while lead has a mass number of 207.  
CONCEPT DEVELOPMENT
During this section, each of the mass/moles/atoms conversion can be discussed, paralleling them with the mass/dozen/eggs example above.  The students will fill out the diagram just like before, then the instructor will assist the students with the example problems below.  There are 3 problems for each simple conversion (example mass to moles) and 2 for each complex conversion (mass to atoms).  It is suggested to do one of the problems as an example, then allow the students to attempt the others with immediate follow-up by the instructor.  

It is also recommended that the instructor discuss calculator use, especially for problems involving Avogadro’s Number.  Many students will not remember mathematical order of operations and must be shown how to handle scientific notation as well.  
1. How much does 3 moles of gold weigh?
	3 moles Au
	197 g
	=591 g

	
	1 mole Au
	


2. How much does 2.5 moles of sodium weigh?

	2.5 moles Na
	23 g
	=57.5 g

	
	1 mole Na
	


3. How much does 10 moles of argon weigh?

	10 moles Ar
	39.9 g
	=399 g

	
	1 mole Ar
	


4. How many moles is 45 grams of lithium?

	45 g
	1 mole Li
	=6.5 moles

	
	6.9 g
	


5. How many moles is 75 grams of nickel?

	75 g
	1 mole Ni
	=1.3 moles

	
	58.7 g
	


6. How many moles is 240 grams of uranium?

	240 g
	1 mole U
	=1 mole

	
	238 g
	


7. How many atoms are in 3.2 moles of silver?

	3.2 mole Ag
	6.02*1023 atoms
	=1.93*1024 atoms

	
	1 mole Ag
	


8. How many atoms are in 0.5 moles of copper?

	0.5 mole Cu
	6.02*1023 atoms
	=3.01*1023 atoms

	
	1 mole Cu
	


9. How many atoms are in 7 moles of carbon?

	7 mole C
	6.02*1023 atoms
	=4.21*1024 atoms

	
	1 mole C
	


10. How many moles is 7 billion atoms of iron?

	7*109 atoms
	1 mole Fe
	=1.16*10-14 moles Fe

	
	6.02*1023 atoms
	


11. How many moles is 250,000 atoms of nitrogen?

	250000 atoms
	1 mole N
	=4.15*10-19 moles N

	
	6.02*1023 atoms
	


12. How many moles is 350 atoms of helium?

	350 atoms
	1 mole He
	=5.81*10-22 moles He

	
	6.02*1023 atoms
	


13. How many atoms are in 37 grams of sulfur?
	37 g
	1 mole S
	6.02*1023 atoms
	=6.94*1023 atoms

	
	32.1 g
	1 mole S
	


14. How many atoms are in 750 grams of plutonium?

	750 g
	1 mole Pu
	6.02*1023 atoms
	=1.85*1024 atoms

	
	244 g
	1 mole Pu
	


15. How many grams does 5.2*1027 boron atoms weigh?

	5.2*1027 atoms
	1 mole B
	10.8 g
	=93300 g

	
	6.02*1023 atoms
	1 mole B
	


16. How many grams does 2.5*1025 potassium atoms weigh?

	2.5*1025 atoms
	1 mole K
	39.1 g
	=1620 g

	
	6.02*1023 atoms
	1 mole K
	


CONCEPT APPLICATION

This section is primarily a demonstration of how large Avogadro’s Number is, as well as a reward for finishing all the above problems!  It is also another opportunity to practice the moles/mass/atoms conversions.  

1. Take the bag of M&Ms and count how many are in your bag. __TBD_______ What is the class average of M&Ms per bag? ___TBD________

2. How much does one M&M weigh? ____________

3. How many M&Ms are in one  mole? _____________

4. How much does one mole of M&Ms weigh?  (This is the molar mass)

5. How many moles are in one bag of M&Ms?
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