Ms. Burt/ Earth Science

Name: ___________________

Lab:

Determining Density of Pennies – Part B

Background:

Density is a measure of the amount of Mass in a given Volume.  A pound of feathers and a pound of lead have the same mass, but the feathers can occupy significantly more space than the lead.

Historically pennies have been made of copper with an imprint of Abraham Lincoln on one side.  At some point in time a change was made to the manufacturing process so that the penny today is made of a zinc core with a copper coating so that is will retain its historic appearance.  Because copper and zinc have different densities, we can determine the year the changes were made to the manufacturing process.

Your Task:
	Part B
	Using the same technique learned in Part A, calculate the density of pennies made in the 60’s, 70’s, 80’s, 90’s and 00’s.  Identify the decade in which the manufacturing process change was made.  Note:  pennies from the 60’s and 70’s are more rare, so it may not be possible to use the optimal number of pennies for these decades.


Part B:  Pennies for different decades
1. Sort pennies by decade.
2. Calculate the density for each decade of pennies both mathematically and graphically (slope of the line).  You learned this in part A.
Table B:  Data for Pennies made in Different Decades
	Quantity
	# of Pennies
	Mass of pennies (g)
	Volume of pennies (mL)
	Calculated Density 
(g/mL)
	Density by Slope  (g/mL)

	1960’s

	10
	
	
	
	

	
	18
	
	
	
	

	1970’s

	10
	
	
	
	

	
	18
	
	
	
	

	1980’s

	10
	
	
	
	

	
	18
	
	
	
	

	1990’s

	10
	
	
	
	

	
	18
	
	
	
	

	2000’s


	10
	
	
	
	

	
	18
	
	
	
	


HINT FOR GRAPHING….

THE VOLUME (mL) is on the X axis, and the MASS (g) is on the Y axis, because the formula is Density = mass/volume
AND REMEMBER ABOUT BEST FIT LINES…
Calculate the slope of each line on each graph.  (Remember slope?)  Show your work below.
Slope =Rise

another way to say it is      
change in y axis
             
 Run                                                      
change in x axis
Analysis Questions:
1. Is the slope you calculated from the slope the same as the density you calculated mathematically? Explain why they are the same or different.
2. In what decade did they make the manufacturing change?  Explain how you know.

3. If you add salt to water, is it more dense, less dense or the same as pure water?

4. How would you calculate the density of a mixture of salt and water?
5. How would you determine the quantity of salt added to the water?

BONUS QUESTION:
Assuming that pennies are made from copper and zinc; based upon your data what percent of the pennies made now (2000’s) is copper and what percent is zinc?
(hint: density of penny = x [density of copper] + y [density of zinc] and x + y = 1 or y = 1 - x; in other words, this is an algebra problem with 2 unknowns and 2 equations.)  
Density of copper is: 8.92 g/cm3
Density of zinc is: 7.14 g/cm3

You must show your work.

