The King’s Crown
Chemistry

In the first century BC the Roman architect Vitruvius related a story of how Archimedes uncovered a fraud in the manufacture of a golden crown commissioned by Hiero II, the king of Syracuse. The crown would have been in the form of a wreath.  Hiero would have placed such a wreath on the statue of a god or goddess.  Suspecting that the goldsmith might have replaced some of the gold given to him by an equal weight of silver, Hiero asked Archimedes to determine whether the wreath was pure gold.  And because the wreath was a holy object dedicated to the gods, he could not disturb the wreath in any way. (In modern terms, he was to perform nondestructive testing). 

Your group will be given one of four “crowns” made of pennies.  At least one of the crowns is made of pure copper and at least one is a fake – not pure copper.  You must design an experiment to determine if the crown you have is real or fake.  You will have access to a set of 10 pure copper pennies which you may use for comparison purposes if needed.  You will need to do your own research for this experiment.  The experiment you design is up to you with the following constraints:  1) it must be safe,  2) we must have the equipment for it here at the school, and 3) it must be approved by Mr Muyskens.

The first thing you as a group must do is brainstorm at least 4 ways to determine if the crown is faked or not.  You must do this without any help from computers, internet, or anyone else except members of your group.  After you have come up with your ideas you must include an idea from an adult outside of this room.  Please note who this was and what the idea was.  All of your brainstorming ideas along with your outside help must be noted in your lab report.  Then you must indicate your reasoning for why you chose the particular method that you did.  

To determine your groups I will pass out playing cards.  Everyone in the same suit will be in the same group.  If you receive an Ace you will be the leader of that group and you will be responsible for leading all discussions and making the final decisions.  If you receive a 2 you will be the recorder of all of the information discussed during the group and during the lab.  If you received a 3 you will be the responsible for the final composition of the lab report.  (That means you will type it, not that you will do it all)  If you have a 4 in your group they will be the person performing the experiment.  If you have no 4 you will share this duty.  At the end you will fill out a group evaluation for each member of your group.  This will be worth 5 points of your grade. 


Your group must submit a typed lab procedure explaining the non-destructive experiment(s) that you plan to do.  Each report must have an explanation of the experiment including each step.  It needs to be complete enough that someone else could duplicate your results from your directions.  It must also include a data table for all the information you will collect.  You will also need to include all calculations that you perform.  This report must include an error analysis area where you determine your error in measuring (mass, density etc.) vs. the accepted value of copper pennies.  A final paragraph should include your conclusions and how your data led you to your report.  This should be stated in such a way that anyone, not just someone with a science background, would understand your reasoning.  Also, remember this is a report you will be giving to the king so it should reflect that in your final product.  

After your procedure has been approved you may begin.  Please note that accuracy will be of vital importance.  You will be measuring very small amounts and any error you have will be very drastic.  A good experiment will also require repeated measurements.  One final note:  the crown you will be given will contain a plastic backing along with glue that has a mass of 1.50 grams.

Your grade will be determined by the following:

______	10 points	Lab procedure design

______	5 points  	Experiment performed accurately

______	5 points	Error Analysis

______	5 points	Procedure followed the scientific method

______	5 points	Lab report – neat & typed

______	5 points  	Correct results

______	5 points	Conclusion paragraph

______	5 points	Brainstorming procedure

______	5 points	Group Evaluation
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