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Unit 1 Part 10: Practice Free Response 1

Directions: The suggested time is about 15 minutes for answering the constructed response section of the
chemistry test. The parts within a question may not have equal weight. For calculations, show all your work in
the spaces provided after each part. Pay particular attention to the proper use of units. Be sure your final answer
is rounded to the correct number of significant figures. Make sure your work is legible. lllegible work will receive
a grade of zero.

Question 1 [10 POINTS]
In the first century BCE, King Hiero Il of Syracuse commanded that a golden crown be made to honor the gods.
Once he had the crown, however, he suspected that the goldsmith had replaced some of the gold with an
equal weight of a less valuable substance (silver, ew). To be certain, before punishing the goldsmith, he asked a
local mathematician, Archimedes, to determine whether the crown was genuine. When Archimedes figured
out how to do so, he was so excited that he ran naked through the streets of Syracuse.

A. Archimedes filled his bathtub with 20.97 L of water. He then dropped the crown into the tub and found
that the water level rose to 22.20 L. He determined the mass of the crown to be 1.91 kg. The density of

pure gold is 19.32 g/cm’.
i.  Whatisthe volume of the crown? [1 POINT]
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ii.  Whatisthe density of the crown in kg/L? [1 POINT] =
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“1viii.  Using dimensional analysis, determine the density in g/cm?>. \30POlNTS
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B. Using the density of gold as the accepted value, what was Archimedes’ percent error? [1 POINT]
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C. Should Hiero punish the goldsmith fora counterfeit crown, or thank him for a job well done? Justify your

answer. [1 POINT]

Punish hipn! The peszent exmor was
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not made o gold.

D. If Archimedes splashed some water out of the tub while measuring the volume o
calculated density for the crown increase, decreases, or remain the same? Mathe
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E. After' completing the experiment as outlined above, the Archimedes cut the crown in half. Will the
density of the cut metal pieces be smaller, larger, or equal to the density of the original crown? Explain. [1

POINT]
Remain e same .
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