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AP Chemistry


	Chapter 3 Summary Notes

	Main Concepts
	Explanations

	· Atomic mass units:
1 amu = 1.66054 x 10-24 g


or 1 g = 6.02214 x 1023 amu 

1 atom of 12C isotope defined as weighing exactly 12 amu 

[image: image1.emf]
· Percent Composition
· Moles: Avogadro’s Number = 6.022 x 1023 = atoms in exactly 12.000 g of 12C = 1 mol
-Moles important because they can be used for ratios. Mass cannot be used for ratios. Converting: grams → moles → molecules
· Determining Empirical Formula
Start with the number of grams of each element, given in the problem. 
-If percentages are given, assume that the total mass is 100 grams so that the mass of each element = the percent given.
-Convert the mass of each element to moles using the molar mass
-Divide each mole value by the smallest number of moles calculated. 
-Round to the nearest whole number.  This is the mole ratio of the elements and is represented by subscripts in the empirical formula.  
-If the number is too far to round (x.1 ~ x.9), then multiply each solution by the same factor to get the lowest whole number multiple. If one solution is 1.5, then multiply each solution in the problem by 2 to get 3.If one solution is 1.25, then multiply each solution in the problem by 4 to get 5. 

	Ex. 12C: 98.892% x 12 amu =11.867
13C: 1.108% x 13.00335 amu =+ 0.1441
                                        AW = 12.011 amu
Therefore 12.011 g C = 1 mol C 
Ex. What is the percent of O in CuSO4.5H2O?   57.7%
Ex. How many molecules of H2O in 100.0 g H2O? 3.343 x 1024 molecules H2O
Ex. What is the empirical formula of a compound that is composed of 80.% Carbon and 20.% Hydrogen?  If the molar mass is found to be 30 g/mol, what is the molecular formula? CH3, C2H6



	Chapter 3 Summary Notes Contd.

	Main Concepts
	Explanations

	· EF from Combustion Data: To find out the EF of a compound, the compound is burned in the air. The equation for combustion of these compounds is all follows.
For Hydrocarbons: CxHy + O2( CO2 + H2O
For Compounds Containing CHN: 
CxHyNz+ O2( CO2 + H2O+ NO2
For Compounds containing C, H and O
CxHyOz + O2( CO2 + H2O
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· Limiting Reactant: The reactant that runs out first. LR can be determined by comparing the mole ratios of the reactants. LR determines the amount of the products formed.
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· Determining the Formula of a Hydrate: To determine the formula of a hydrate, a certain mass of hydrate is heated to drive off the water. Then the mass of water driven-off is calculated. Now the mole ratio of water to the compound is calculated.
	Ex.  A 0.6349 g sample of the unknown produced 1.603 g of CO2 and 0.2810 g of H2O. Determine the empirical formula of the compound.  Ans. C7H6O2
Ex. When carbon-containing compounds are burned in a limited amount of air, some CO(g) is produced as well as CO2 (g). A gaseous product mixture is 35.0 mass % CO and 65.0 mass % CO2. What is the mass % C in the mixture? 32.7% C
Ex.  If 6.0 g hydrogen gas reacts with 40.0 g oxygen gas, what mass of water will be produced?

2H2 (g) + O2 (g) → 2 H2O (g)
Ex. A mixture of morphine (C17H19NO3) and an inert solid is analyzed by combustion with O2. The unbalanced equation for the reaction of morphine with O2 is
C17H19NO3 + O2 → CO2 + H2O + NO2
The inert solid does not react with O2. If 4.000 g of the mixture yields 8.72 g of CO2, calculate the percent morphine by mass in the mixture. 83.1%
Ex. If in the previous example, only 40.0 g water were formed, what is the percent yield and percent error?

Ex. When 2.000 gram of Na2CO3.xH2O was heated, 0.914 gram of anhydrous residue remained. What is the formula of this compound? Ans: Na2CO3.7H2O   Sodium carbonate heptahydrate [image: image7.jpg]
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