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Grade 8
Cluster 3: Fluids 
Specific Learning Outcomes: 8-03-01; 8-03-06

EUREKA!

Around 300 BC, Hiero, the king of a little place called Syracuse (present-day Sicily), decided to have a crown made out of some of his gold.  The logical person for the job was his goldsmith (surprise, surprise).  When the king got the crown back, he was suspicious that his goldsmith had substituted some silver for some of the gold.  Now, not to say that the goldsmith was a sly dog, but times had been particularly tough and a guy’s gotta do what he can to feed his family.  You know the whole “is it wrong to steal bread to feed your starving family” thing.  So Hiero asked the town’s resident genius, Archimedes, to determine whether the crown was pure gold or not.  Being a pretty cocky guy, Archimedes figured he could do it no problem.  
Well, it turns out that the task was a little more difficult than he had expected.  You see, Archimedes knew that a golden crown should have the density of pure gold. To find the density, he needed to know the crown's mass and volume. Finding the mass was no problem; just put the crown on a scale.  Pretty simple, eh?  Well, finding the volume would be a little more difficult.  Here’s the thing, in order to find the volume, Archimedes would have to melt the whole thing down, and he had a pretty good feeling the king would not go for this plan at all.  
Not wanting to admit failure, Archimedes decided to take a lovely warm bath while he pondered his problem.  Not being one for water conservation, he filled the tub to the brim and got in.  Well, even geniuses have momentary brain farts, and guess what happened when he hopped into the tub; that’s right, the water spilled over the edge of the tub. Big deal right?  Wrong.  Archimedes (the genius, remember) leapt out of the tub…yelled "EUREKA!" (Greek for “I’ve got it” or something like that)…and ran about the town wet and naked.  And just like that, the problem was solved.  The end.  
What?  You need a little more information?  Alright, here’s how Archimedes came to his conclusion:

Archimedes figured out that the amount of water that came out of the tub was equal to the amount of space his body took up in the water.  He realised that the same principle (called water displacement) would apply to different objects, including the crown and pure gold.  

His next step would be to place the crown in water and measure the amount the water rose.  This gave Archimedes the volume of the crown.  He divided the mass of the crown by its volume to find the density (he was a genius after all and knew the formula for density is D=M/V).


Archimedes followed the same procedure for a pure piece of gold, which he conveniently just happened to have on hand (Hey, geniuses were loaded back then too).  Sure enough, he discovered that the goldsmith had added a little bit of silver to the crown and kept some gold for himself.


Archimedes informed the king that he had been ripped off and you can guess that the king was not too happy.  In fact, he was furious.  So, the only thing to do was to chop off the goldsmith’s head. Pretty standard procedure in those days.
Some questions for you to think about:
1. What is meant by the term mass?

2. What is meant by the term volume?

3. What is meant by the term density?

4. What is the formula for calculating the density of an object?

5. What is meant by the term water displacement?

6. Are there any other ways that Archimedes could have solved the problem?
7. Can you find any flaws in Archimedes’ conclusion?
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