Collingwood Chemistry

Problem solving exercises:  Unit Two


Problem Set 2.1:  Percentage Composition

The percent composition of a compound is defined as the mass of the part in question, divided by the mass of the whole compound.  This value is then multiplied by 100 to convert it to a percentage.



Example 2.1-1

When 5 g of magnesium are reacted with 25 g of chlorine, there are 10.4 g of chlorine left over.  What is the percent composition of both the magnesium and the chlorine in the magnesium chloride compound?

a) the magnesium is 5 grams.  The chlorine is (25-10.4) = 14.6 g.  The mass of magnesium chloride compound must then be 5 + 14.6 g, or 19.6 g.  So, 

PC = (5.0 g) / (19.6 g) x 100% = 25.5 %

b) the chlorine must therefore be 100% - 25.5% = 74.5%.  Note that PC = (mass Mg)/(total mass) x 100% also works:  PC = (14.6 g)/ (19.6 g) X 100% = 74.5 %.


Answers:

1.
80.3% zinc and 19.7% oxygen

2.
a) 39.8 grams of beryllium chloride.


b) 35.3 grams of chlorine would be needed.

3.
222 grams of uranium hexafluoride can be made.

4.
a) 5.2 T of copper can be collected from 7.8 T of copper sulphide.


b) 1.52 T of copper can be collected from 2.28 T of sulphide which can be collected from 12.6 T of ore.

5.
8.3 kg of ore are needed

6.
2.43 g of compound was originally burned.

7.
a) 5.6 g with the first, 8.4 with the second


b) the ratio of masses of oxygen (given 5.6 g of sulphur in both) is 5.6:8.4 which is 2:3.  When the sulphur mass is the same, the oxygen mass is in a small, whole number ratio.
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2.1	2.02 g of zinc will combine with 0.495 g of oxygen. What is the percentage composition of both elements found in the compound? 





2.2	 Beryllium chloride is 11.3% beryllium.


a) How much beryllium chloride is formed if 4.50 g of beryllium reacted with chlorine?


b) How much chlorine would be necessary to react with all of the beryllium? 





2.3	Uranium hexafluoride is 32.4 % fluorine. How much uranium hexafluoride can be made with 150.0 g of uranium?  





2.4	Copper sulphide is part of a very common copper ore and is roasted in air to extract the copper. The ore is a type of rock, part of which is copper sulphide. 


a) If copper sulphide is 66.5% copper, how much copper would one get from 7.8 T of copper sulphide?


b) If the ore is only 18.1% copper sulphide, how much copper could one get from 12.6T of ore? 





2.5	15% of a rock ore is an oxide of copper. The oxide of copper is 79.9% copper. What mass of ore is needed to produce 1.00 kg of pure copper?





2.6	A compound contains 80.0% carbon. A certain mass (x grams) of the compound was burned in air and the carbon was converted to carbon dioxide, which is 27.3% carbon. 7.118 g of carbon dioxide was produced, what mass of the compound was originally burned? 





2.7	There are two compounds of sulphur and oxygen, the first is 50.0 % sulphur, and the second is 40% sulphur.


a) How much oxygen would combine with 5.6 g of sulphur in forming each compound?


	*b) How does this illustrate the Law of Multiple Proportions and what is the simplest ratio of the masses of oxygen ?








