Stoichiometry Assignment – 53 marks

Show all your work to receive full marks on the following questions.

1. When potassium chlorate, KClO3, is heated, it decomposes to produce potassium chloride and oxygen gas. How many grams of oxygen gas will be produced when 2.50 moles of potassium chlorate is decomposed? (atomic masses: O = 16.0; Cl = 35.5; K = 39.1)  (5)
2. Nitrogen gas reacts with hydrogen gas to produce ammonia, NH3. What mass of ammonia is produced when 6.50 grams of nitrogen reacts with hydrogen? (atomic masses: H = 1.0; N = 14.0)  (6)
3. Hydrogen gas reacts with chlorine gas to form hydrogen chloride gas, HCl. What volume of hydrogen chloride at STP will be produced when 0.300 mole of chlorine reacts with hydrogen?  (5)
4. When methane gas, CH4, burns completely in oxygen, the products of the reaction are carbon dioxide and water. What mass of oxygen must react in order for 4.25 grams of carbon dioxide to be produced? (atomic masses: H = 1.0; C = 12.0; O = 16.0)  (6)
5. Methane burns in oxygen according to the following equation.

CH4 (g)     +     2 O2 (g)          CO2  (g)      +     2 H2O (g)

A mixture containing 24.0 g CH4 and 128 g O2 is ignited.  How much CO2 is produced?  (8)
6. Iron(III) nitrate, Fe(NO3)3, in water solution reacts with potassium sulfide, K2S, in water solution to form aqueous potassium nitrate, KNO3, and solid iron(III) sulfide, Fe2S3. Write a balanced chemical equation for the reaction, including abbreviations for the physical states.  What kind of reaction is this?  (5)
7. Write a balanced equation for a reaction in which gaseous ethane (C2H6) burns in air to form carbon dioxide gas and liquid water. Include physical-state symbols in the equation. What kind of reaction is this?  (5)
8. An 11.78 gram sample of an unknown compound is decomposed and analyzed. The procedure produces 0.36 grams of hydrogen (H), 3.73 grams of phosphorus (P), and 7.69 grams of oxygen (O). Determine the percentage composition of the compound.  (6)
9. How many milliliters of concentrated H2SO4 are needed to make 600 milliliters of a 0.450 M solution? Concentrated sulfuric acid is 97.0% pure and has a density of 1.86 g/mL.  (7)
