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Moles of Moles

CSCOPE Unit 06 Lesson 01 Day 3

Vocabulary
	Avogadro’s number
	
	the number of constituent particles (usually atoms or molecules) in a mole of the substance; 6.02214 x 1023

	
	
	

	Century
	
	exactly 100 of an item

	
	
	

	Dozen
	
	exactly 12 of an item

	
	
	

	Formula unit
	
	the lowest whole number ratio of ions in an ionic compound; it looks like the formula for a molecule, but does not exist as an actual particle

	
	
	

	Gross
	
	exactly 144 of an item

	
	
	

	Mole
	
	the amount of a substance that contains 6.02214 x 1023 representative particles of that substance; the molar mass of any substance

	
	
	

	Molecule
	
	a neutral, chemically bonded group of atoms that act as a unit

	
	
	

	Pair
	
	exactly 2 of an item

	
	
	

	Ream
	
	exactly 500 of an item

	
	
	

	Representative particle
	
	the smallest unit into which a substance can be broken down without a change in composition; the term refers to whether a substance commonly exists as atoms, ions, or molecules

	
	
	

	Score
	
	exactly 20 of an item


	01. Brainstorm with the person beside you: Can you count the number of kernels of popcorn in a bad of popcorn? How could that be done?
	

	
	

	02. Brainstorm with the person beside you: Can you count the number of atoms in a piece of metal? How could that be done?
	

	
	

	03. How many eggs are in a dozen?
	


	04. Does it matter what size those eggs are? Explain.
	

	
	

	05. How many sheets of paper are in a ream of paper?
	

	
	

	06. Does it matter what color those sheets are? Does it matter what weight each of those sheets is? Explain.
	


Avogadro’s number represents 6.02214 x 1023 representative particles (atoms, ions, molecules or formula units). This is the number of representative particles in one mole of an element, compound, or ionic substance. 

In this activity, you will compare this quantity with some common units for measuring. You will use these standards of measure to calculate numbers of individual items and numbers of units.

	Unit
	Quantity in one unit

	pair
	

	dozen
	

	score
	

	century
	

	gross
	

	ream
	

	mol
	


Using conversion factors of quantity


Example:



Calculate the number of sheets of paper in 0.35 reams.

	0.35 ream
	500 sheets
	=
	175 sheets

	
	1 ream
	
	





The “0.35” in “0.35 ream” has two significant digits.




The “500” sheets per ream is exact by definition.




The answer should have two significant digits.




The “5” that we have to round means “Even, leavin’.  Odd up” and 

     the “7” in the place to which we are rounding is odd.

	 The answer is
	180 sheets


Calculate the number of items in these given numbers of units.

Record your answers in the table.

Show your work for the specified problems in the space provided below.

	Unit
	Quantity in

2 units
	Quantity in

0.5 units
	Quantity in

1.5 units
	Quantity in

0.25 units

	pair
	
	
	
	

	dozen
	
	
	
	

	score
	
	
	
	

	century
	
	
	
	

	gross
	
	
	
	

	ream
	
	
	
	

	mol
	
	
	
	


Show the calculations for 2 reams here:

Show the calculations for 0.5 moles here:

Show the calculations for 1.5 reams here:

Show the calculations for 0.25 moles here:

Additional practice:

You must show complete and correct work to receive credit.

Don’t forget to set up your conversions so that the units cancel!

Examples:

Find the number of uranium atoms in 1.75 moles of uranium.

	1.75 mol
	6.02214 x 1023 atoms
	=
	1.05387 x 1024 atoms

	
	1 mol
	
	


	  =
	1.05 x 1024 atoms


Find the number of moles of CaCl2 in 1.4 x 1024 formula units of CaCl2.

	1.4 x 1024 form. un.
	1 mol
	=
	2.32475 mol

	
	6.02214 x 1023 form. un.
	
	


	  =
	2.3 mol


1. Find the number of reams if you have 1200 sheets of paper.


(Hint: the “1200” is exact by counting)

2. Find the number of dozens if you have 144 donuts.

(Hint: the “144” is exact by counting)

The values from #3 on are measured values

and are subject to the rules of significant digits.
3. Find the number of moles if you have 1.2 x 1048 copper atoms. 

4. How many atoms of silver are in 0.25 mol Ag?

5. How many formula units of sodium chloride are in 8.5656 x 10(3 mol NaCl?

6. How many molecules of carbon dioxide are in 35.40 mol CO2?

7. How many moles of lead atoms are in 3.225 x 1020 atoms Pb?

8. How many molecules of glucose are in 4.90 moles of C6H12O6?

9. How many moles of carbon tetrachloride are in 8.95 x 1025 molecules of CCl4.

10. How many copper (II) ions are in 1.25 moles of Cu2+ ions?
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