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1 The Problem

Question: Ratio of gold to silver in a crown:

A royal crown is an alloy of gold and solver. The crown weighs 3000 grams
and has a volume of 200cc. If the density of gold is 20 grams/cc and of silver is
10 grams/cc, what is the ratio of gold to silver by volume in the crown?

2 Solution

Another easy problem once we identify the totals and their parts. When forming
an alloy of two metals, both volumes and weights of the parts are preserved.

Conversion factors

in gm/cc: 20 10
Precious metal: Gold + Silver — Royal crown
Volume (cc): X 1% 200

Total weight = 3000 gm

Figure 2. You can’t fool this algebraist. Both weights and volumes must be
conserved in forming this royal alloy.

Total volume is conserved in forming this alloy:

x4y = 200. (1a)



And total weight is conserved:
20z 4+ 10y = 3000 . (1b)

This system has solution = 100 and y = 100. Therefore, the constituent
metals are in ratio 1 : 1, gold to silver by volume. Lastly, since gold is twice as
dense as silver, the ratio of gold to silver by weight is 2 : 1.



