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Period 2

Chapter 3 Review

Intro

-Law of Conservation of Mass: the total mass of the products of a chemical reaction is the same as the total mass of the reactants

-Stoichiometry: the study of the quantitative relationships among chemical formulas and equations
Section 3.1 Chemical Equations

-Chemical Equation: A representation of a chemical reaction using the reactants and products

-Reactants: Starting substance in a chemical reaction. It appears on the left of the arrow in a chemical equation

-Products: A substance that is produced in a chemical reaction. It appears on the right of the arrow in a chemical equation

- In order to consider a chemical equation to be balanced, there must be an equal number of atoms of each element on each side of the arrow

-Subscripts should never be changed in balancing an equation

-Placing a coefficient in front of a formula changes the amount, not the identity of the substance

-Physical states of matter are indicated by the following:

(g) gas

(l) liquid

(s) solid

(aq) aqueous

- A ∆ is placed above an arrow to indicate the addition of heat

Section 3.2 Patterns of Chemical Reactivity

-You can predict the products of a chemical reaction based on the periodic table

Example: Knowing that sodium, or Na, reacts with water to form NaOH and H2 , we can predict that when potassium, K, is placed in water, it will form KOH and H2 . This is because sodium and potassium are in the same group on the periodic table (alkali metal group- group 1A)

-Reaction types:

-Combustion: A rapid reaction that produces a flame. Involves O2 and a hydrocarbon (compounds that contain only carbon and hydrogen) to produce CO2 and H20. Combustion of compounds containing oxygen atoms as well as carbon and hydrogen atoms (ex. CH3OH) also produce CO2 and H20

-Combination: When two or more substances react to form one product (ex. 2Mg(s)+O2(g) → 2MgO(s))

-Decomposition: When one substance undergoes a reaction to produce two or more other substances (ex. CaCO3(s) → CaO(s) + CO2(g))

Section 3.3 Atomic and Molecular Weights

-Atomic Weight (or average atomic mass): The average mass of the atoms of an element in atomic mass units (amu) and can be calculated from the relative abundances and masses of that elements isotopes

- Atomic Mass Units: A unit based on the value of 12 amu for the mass of a 12C that has six protons and six neutrons in its nucleus

-Formula Weight: Mass of the collection of atoms represented by a chemical formula. For example, the formula weight of NO2 (46.0 amu) is the sum of the masses of one nitrogen and two oxygen atoms

-If the formula is a molecular formula, the formula weight is also called the molecular weight

-Percentage composition: the percentage by mass contributed by each element in the substance. The equation is                            (atoms of Element)(Atomic weight)  x 100%

Formula weights of compound

Section 3.4 The Mole

-Mole: amount of matter that contains as many objects (atoms.molecules,etc)as the number of atoms in exactly 12 grams of  12C

-Avogadro’s Number: 6.02x1023 
-Molar Mass: mass in grams of 1 mol of a substance. The molar mass (in grams) of any substance is always numerically equal to its formula weight in amu

Example1: What is the mass in grams of 1 mol of glucose, C6H12O6?

6 C atoms = 6(12.0amu)=72.0 amu

12 H atoms=12(1.0amu)=12.0amu

6 O atoms=6(16.0amu)=  96.0amu
                    molar mass=180.0 amu

Example2: Calculate the number of moles of glucose in 5.380 g of this substance.

(5.380 g glucose) (1 mole glucose)   =   0.02989 mol glucose

                             (180.0 g glucose)

Example3: How many glucose molecules are in 5.23 g of C6H12O6?

(5.23 g C6H12O6) (1 mol C6H12O6)     (6.02x1023 molecules C6H12O6)   = 1.75x1022 molecules C6H12O6
                            (180.0 g C6H12O6)
      (1 mol C6H12O6)

Section 3.5 Empirical Formulas and Analyses

- The empirical formula for a substance tells us the relative number of atoms of each element it contains
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-The formula obtained from percentage compositions is always the empirical formula

-We can obtain the molecular formula from the empirical formula if we know the molecular weight 

-The subscripts in the molecular formula of a substance are always the whole number multiple of the corresponding subscripts in its empirical formula

Example: Mesitylene has an empirical formula of C3H4.The molecular weight of this substance is 121 amu. What is the molecular formula?

3(12.0amu)+4(1.0 amu)=40.0 amu

Molecular weight = 121 = 3.02
We therefore multiply each subscript in the empirical formula

Formula weight       40.0
                                            by 3 to give the molecular formula: C9H12
Section 3.6 Quantitative Information from Balanced Equations

-The mole concepts can be used to calculate the relative quantities of reactants and products involved in chemical reactions

-The coefficients in a balanced chemical equation can be interpreted both as the relative number of molecules (or formula units) involved in the reaction and as the relative number of moles

-To calculate the number of grams of a product from the number of grams of a reactant:

1. Convert grams of reactant to moles of reactant

2. Use the coefficients in balanced equation to convert the number of moles of reactant to moles or product

3. Convert moles of product to grams of product

Section 3.7 Limiting Reactants

-Limiting Reactant: reactant that is completely consumed in a reaction

-Other reactants are called excess reactants

Example: 2SO2 + O2 + 2H2O→ 2H2SO4

How much H2SO4 can be formed from 5.0 mol of SO2, 2.0 mol of O2, and an unlimited quantity of H2O?

The number of moles of O2 needed for complete consumption of 5.0 mol of SO2 is

(5.0mol SO2)(1 mol O2)  = 2.5 mol O2
                     (2 mol SO2)

The complete conversion of SO2 to H2SO4 requires more O2 than is available. We can conclude that O2 is the limiting reactant. We use the quantity of the limiting reactant to calculate the quantity of H2SO4 produced.

(2.0 mol O2)(2 mol H2SO4)  = 4.0 mol H2SO4

(1 mol O2)

-Theoretical Yield: quantity of product that is calculated to form when all of the limiting reactant reacts

- Actual Yield: amount of product actually obtained in a reaction

- The actual yield is almost always less than (can never be greater than) the theoretical yield

-The percent yield of a reaction relates the actual yield to the theoretical yield

Percent yield=  Actual yield            x 100%

                         Theoretical yield
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