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Show all work. Write your answer in correct sig figs and box your answer!!

1. A mixture of morphine (C;7H1sNO3) and an inert solid is analyzed by combustion with O3. The
unbalanced equatlon for the reaction of morphine with O, is:
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The inert solid does not react with O,. If 4.000 g of the mixture yields 8.72 g of CO,, calculate the &
percent morphine by mass in the mixture.

2. Narceine is a narcotic in opium. It crystallizes from water solution as a hydrate that contains
10.8 mass % water. If the molar mass of narceine hydrate is 499.52 g/mol, determine nin
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3. When carbon-containing compounds are burned in a limited amount of air, some CO(g) is
produced as well as CO, (g). A gaseous product mixture is 35.0 mass % CO and 65.0 mass % CO,.
What is the mass % C in the mixture? x 40, — L+ o,
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4. Nicotine contains 74.9% carbon, 8.7% hydrogen and 17.3% nitrogen. It is known that this Teod st
compound contains two nitrogen atoms per molecule. What are the empirical and molecular =272

formulas of nicotine? Z ‘; 2{%
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