Density (B) Matter and Energy






Archimedes and the Golden Crown

Archimedes was a famous scientist from ancient Greece. The legend is that he was told to figure out if a goldsmith had stolen from King Hiero. The King had given the goldsmith pure gold. The goldsmith was told to use all the gold to make a crown. The King thought that the goldsmith had embezzled some of the gold. The King thought that the goldsmith had then made the crown out of a less valuable metal. Another metal would look like gold if given a golden coating. Archimedes had to figure out if the crown was really pure gold. If not, Archimedes would prove that the goldsmith had been dishonest and made the crown with a cheaper metal.
1. Where was Archimedes from?
· 
2. What did the king want to know?
· 
Archimedes knew that gold was a very heavy metal. It would be easy to find out if the crown was pure by calculating its density, or mass per unit of volume. Volume is how much space an object takes up. In order to do this, he would have to melt the crown, make it into a cube with a known volume, and measure its mass. Archimedes knew that the King would not approve of this method. The crown would be destroyed. He had to find another method! How could he determine the density of the crown?
1. What would you need to calculate to know if the crown is made of pure gold?
· 
2. What would you need to do to the crown in order to make it into a cube?
· 

One day while taking a bath, Archimedes saw that the water level in the tub went up as he immersed his body in the water. When his body went under the water, it pushed the water out of the way. His body took up some of the space where the water had been. Archimedes knew that this method could be used with the golden crown. First, he could measure the volume of the water that was pushed out of the way. Then he could figure out the volume of the irregularly-shaped crown. Excited by his discovery, Archimedes jumped out of the tub. He ran naked through the town shouting, “Eureka! Eureka!” or “I’ve found it!”

1. What happened to the water level when Archimedes immersed his body in it?
· 
2. What did Archimedes use this information to figure out?
· 

Archimedes immersed the crown in water and could then figure out its volume Then he compared the mass of the crown to the mass of a solid gold cube that had the same volume as the crown.
The crown had less mass than the pure gold cube Archimedes knew that the dishonest goldsmith
had made the crown out of another metal. Archimedes’ discovery was very important in helping to measure the volume and density of oddly-shaped objects. Scientists still use his method today.

1. What did the goldsmith use to make the crown?
· 

2. Why was Archimedes’ discovery so important?
· 


1	In Paragraph 1 of this passage, what does the word embezzled mean?

A tricked

B hidden

C lost

D stolen



2	Students of science have studied this story for over 2,000 years. Which of these statements described the most important impact of his discovery?

A He solved a problem for an ancient king.

B He discovered a way to save time by working and taking a bath.

C He gave scientists who came after him a way to measure the volume of oddly-shaped objects.

D It's a funny story, and people throughout history have enjoyed reading it.

3 What is the main point of this passage?

A How a scientist solved a problem using the concept of density

B How to cleverly steal gold from a King

C Why people shouldn’t steal things that belong to others

D How to catch a thief


4 In Paragraph 3 of this passage, what clues help you know the meaning of the word immersed?

A “Got into his bath”

B “Under the water”

C “Figure out the volume”

D “Took up some of the space”



5 A gold block, with a mass of 386 g, will displace 20 mL of water in a graduated cylinder. The diagram below shows what happens when an unknown, irregular solid, also with a mass of 386 g, is immersed in water. Using the method described in the passage, compare the density of the unknown with the density of gold.
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A Equal to gold

B Less than gold

C Greater than gold

D Cannot be determined
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