Study Guide for Test 4: Chemical Quantities
Review Material – 

1) Study Guide
2) Introduction to the Mole Handout

3) Textbook Homework
4) Chapters 8 and 9
5) Class website

a) ‘Lesson Slides’ – Lessons 20 - 21
b) ‘Main Points’ – Lessons 20 - 21
On the test, you will be expected to –
· Convert between mass of a compound / moles of a compound / molecules of a compound

· Calculate the percent composition by mass of all the elements in a compound

· Determine the empirical formula of a compound from its molecular formula

· Calculate the empirical formula of a compound from its percent composition

· Calculate the molecular formula of a compound given its empirical formula and molar mass

· Balance chemical equations

· Identify the limiting reagent in a chemical reaction
· Calculate the masses of the products formed and the masses of reactants consumed in a reaction with a limiting reagent

· Calculate the percent yield of a reaction
· Perform a complete combustion analysis, including

i. Writing and balancing a combustion reaction given for a hydrocarbon given ONLY the molecular formula of the hydrocarbon
ii. Determining the empirical formula of an unknown hydrocarbon given only its initial mass, the mass of its combustion products, and the percent yield

Review Problems:

1. For each of the following hydrocarbons:
a) CH4
b) C4H7O5
c) CH3(CH2)5COOH

i. Calculate its molar mass

ii. Calculate the percent composition by mass of each of its elements

iii. Write and balance the chemical equation for its complete combustion

iv. Assuming 20g of the hydrocarbon and 30 g of O2, calculate the masses of all products formed and reactants remaining after complete combustion

v. Assuming 30g of the hydrocarbon and unlimited O2, calculate the percent yield if 2.5 g of CO2 are produced

2. 45 g of an unknown hydrocarbon with molar mass 356.55 g/mol yields 20 g of CO2 and 10 g of H2O upon complete combustion. What is the molecular formula of the unknown?
3. 200 g (0.66 moles) of an unknown hydrocarbon yield 37.6 g of CO2 and 11.2 g of H2O upon combustion. Assuming an 80% yield, calculate the molecular formula of the unknown.

4. Chapter 8: # 84, 86, 88, 93, 114, 120, 122
5. Chapter 9: # 68, 82, 88, 90
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