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Problem 2. A second compound (also containing Carbon, Nitrogen, Oxygen, and Hydrogen) is
analyzed in the same way as the above. When a 10.0 gram sample of this compound is combusted,
and it produces 15.17 grams of carbon dioxide, 4.69 grams of water, and 3.96 grams of nitrogen
dioxide. The molecular weight of this compound is between 200 and 250 g/mol.

a. What is the empirical formula of this compound?

b. What is the molecular formula of this compound?
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Problem 3. (from the 2000 AP test) Answer the following questions about BeC,0, and its hydrate. \ Pm b ,'em % [

a. Calculate the mass percent of carbon in the hydrated form of the solid that has the formula BeCO73HO7
b.  When heated to 220. °C, BeC,0,3H.0,, dehydrates completely as represented below.
BeC,0,3H,0, -—--—-> BeC,0,,, + 3H.0
If 3.21 grams of BeC,0,3H,0, is heated to 220. °C, calculate
(i) the mass of BeC,0,, formed, and
(ii) the volume of H,Oy, released, measured at 220. °C and 735 mmHg.
(Note: gas laws will NOT be covered on the first unit test, though you'll need one for the above problem)
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Problem 4. (from the 2005 AP test) [ FR 0 B L E M Lﬂ

Answer the following questions about a pure compound that contains only carbon, hydrogen, and oxygen.
a. A 0.7549 g sample of the compound burns in O, to produce 1.9061 g of CO,,, and 0.3370 g of H,O,,.
(i) Calculate the individual masses of C, H, and O in the 0.7549 g sample.
(ii) Determine the empirical formula for the compound.
b. (In part b, the test gave some freezing point depression data, and asked you to use this to solve for the molar
mass of the unknown compound. The answer for the molar mass of the unknown compound, was 122 g/mole.
Nothing to write here, but this may be helpful in answering part ¢, below.)

Without doing any calculations, explain how to determine the molecular formula of the compound based on
the answers to parts (a) (ii) and (b).
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