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Subject & Period: _____________________

Date Due: ___________________________
Counting by Massing LAB

CSCOPE Unit 06 Lesson 01 Day 4

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

	
	
	

	Dozen mass 
	
	an imaginary expression used to refer to the mass of one dozen (12) of an item

	
	
	

	Molar mass
	
	a general expression used to refer to the mass of a mole of any substance

	
	
	

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


Atoms and molecules are so extremely small that we cannot count them using our normal approach, so the mole is a convenient unit for counting very small things. There are also so many of them in one mole that counting any reasonable mass of them would take impossibly long. For example, to count out a mole of pennies, if we could count two pennies each second, would take 1 x 1016 years.  That is 600,000 times longer than the universe has been around.

The unit of a mole, and the mass of one mole of a substance, ties the atomic scale and macroscopic scale together. It sounds impossible to count atoms or molecules, but we can do it by “counting by mass,” using mass measurement to come up with a number of particles. We already do this on the macroscopic scale with something as ordinary as nails. Since we know the mass of one nail, we can buy nails by the pound and have a pretty accurate idea of how many are in a one-pound box.

For example, if the weight of a one-pound box (assume that it is approximately 454 g, to three significant digits) of three-penny finishing nails contains 805 nails (plus or minus one or two), then what is the mass in grams of one (1) three-penny finishing nail?

	454 g
	=
	0.563975 g/nail

	805 nails
	
	


	   =
	0.564 g/nail


Or, since the mass of each five-penny roofing nail is 3.13 g, then how many nails should be in a one-pound box (454 grams) of five-penny roofing nails?

	454 g
	1 nail
	=
	145.0479 nails

	
	3.13 g
	
	


	     =
	145 nails


	01.  There are 225 two-penny roofing nails in a one-pound (454 g) box. Calculate the mass in grams of one (1) two-penny roofing nail. Show complete and correct work, including units, and report your answer to the correct number of significant digits !
	

	
	

	02. If the mass of each ten-penny box nail is 4.779 g, then how many nails should be in a one-pound (454 grams) box of ten-penny box nails? Show complete and correct work, including units, and report your answer to the correct number of significant digits !
	


In standard measurement and packaging, units such as one dozen, one gross, or one ream are often used. We are going to use an imaginary expression called the “dozen mass.” It is the mass in grams of one dozen (12) items.

In chemistry, the corresponding unit of “measurement and packaging” is the mole.  We are also going to use the expression “molar mass.” It is the mass in grams of one mole (6.02214 x 1023) particles.

In this activity, you will determine the mass of one item of each of several items.  You will use that mass to calculate the “dozen mass.” You will use that “dozen mass” for each item to predict the mass of the given number of “dozen masses.” You will also use that “dozen mass” for each item to predict the number of each item that would have a total mass of 10.00 grams.  You will then calculate the “molar mass” for each of these. Having done that, you will use the “molar mass” to determine how many items are in given masses of each item, or the mass of a given number of items.

Procedure – Part One

1.  For each item, place several of each item on the balance and determine the 

     combined mass for that item.

2.  Calculate the average mass of one of each item.

3.  Compare your average masses with that of a group nearby to make sure that neither

     group has made any large errors in calculations.

Data Table

	Item
	Number

Of That Item
	Mass

Of That Item
	Average Mass

Of One Of That Item

	large paper clips
	
	
	

	small paper clips
	
	
	

	brads
	
	
	


Procedure – Part Two

1.  For each item, calculate its “dozen mass” (the mass for 12 of that item) in grams.

You must show complete and correct work to receive credit !

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

Be sure to report your answer to the correct number of significant digits !

The “12” will be exact by counting.

The mass will include all of the certain digits plus one uncertain digit – the last digit to the right on the display.

2.  Compare your “dozen masses” with that of a group nearby to make sure that neither

     group has made any large errors in calculations.
	a)  Find the “dozen mass” for large paper clips:
	

	
	

	b)  Find the “dozen mass” for small paper clips:
	

	
	

	c)  Find the “dozen mass” for brads:
	


Procedure – Part Three

1.  For each item, calculate what mass the given number of “dozen masses” would 

     have. 

You must show complete and correct work to receive credit !

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

Be sure to report your answer to the correct number of significant digits !

2.  Compare your calculated numbers with that of a group nearby to make sure that 

     neither group has made any large errors in calculations.
	a)  Calculate the mass of 0.50 “dozen masses” of large paper clips:
	

	
	

	b)  Calculate the mass of 1.250 “dozen masses” of small paper clips:
	

	
	

	c)  Calculate the mass of 0.750 “dozen masses” of brads:
	


3. Place the given number of each kind of item on the balance.  Record the mass in the

    data table below.

	Item
	Calculated Mass
	Actual Mass

	large paper clips

0.50 “dozen masses” = 6
	
	

	small paper clips

1.250 “dozen masses” = 15
	
	

	brads

0.750 “dozen masses” = 9
	
	


Procedure – Part Four

1.  For each item, calculate how many of that item it would take to have a total mass of 

    10.00 grams.

You must show complete and correct work to receive credit !

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

Be sure to report your answer to the correct number of significant digits !

2.  Compare your calculated numbers with that of a group nearby to make sure that 

     neither group has made any large errors in calculations.
	a)  Calculate how many large paper clips it would take to have a total mass of 10.00 grams:
	

	
	

	b)  Calculate how many small paper clips it would take to have a total mass of 10.00 grams:
	

	
	

	c)  Calculate how many brads it would take to have a total mass of 10.00 grams:
	


3. Begin placing each kind of item on the balance until the mass is as close to 10.00    

    grams as possible. The mass may be somewhat over, or somewhat under 10.00 g.

    Count the number of items and record it in the data table below.

	Item
	Calculated Number That Should Be 10.00 Grams
	Actual Number That Was Closest To 10.00 Grams

	large paper clips
	
	

	small paper clips
	
	

	brads
	
	


Procedure – Part Five

1.  For each item, calculate its “molar mass” (the mass for 6.02214 x 1023 of that item) 

     in grams.

You must show complete and correct work to receive credit !

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

Be sure to report your answer to the correct number of significant digits !

2.  Compare your “molar masses” with that of a group nearby to make sure that neither

     group has made any large errors in calculations.
	a)  Find the “molar mass” for large paper clips:
	

	
	

	b)  Find the “molar mass” for small paper clips:
	

	
	

	c)  Find the “molar mass” for brads:
	


Procedure – Part Six

1.  For each item, use its “molar mass” to calculate the requested value.

You must show complete and correct work to receive credit !

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

Be sure to report your answer to the correct number of significant digits !

2.  Compare your calculated values with that of a group nearby to make sure that 

     neither group has made any large errors in calculations.

	a)  Using your molar mass for large paper clips, determine how many large paper clips would be in 3.5 moles of large paper clips:
	

	
	

	b)  Using your molar mass for small paper clips, determine the mass of 2.75 x 1020 small paper clips:
	

	
	

	c)  Using your molar mass for brads, determine the mass of 3.333 x 1022 brads:
	

	
	

	d)  Using your molar mass for large paper clips, determine the mass of 9.0 x 1021 large paper clips:
	


	e)  Using your molar mass for small paper clips, determine how many nuts would be in 2.20 moles of small paper clips:
	

	
	

	f)  Using your molar mass for brads, determine how many small bolts would be in 4.544 moles of brads:
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