Gen Chem 107—Final Review

Chapter 1-3

1.) Know rules pertaining to significant figures and scientific notation.  Determine the correct number of significant figures for a computed answer.

2.) Dimensional analysis, use conversion factors and prefixes to transform one unit of measurement to another; be able to convert temperature between °C and K; use density to convert between mass and volume; use molarity to convert between moles and volume

3.) Determine the number of protons, electrons, and neutrons for a given atom or ion from atomic/mass numbers; identify isotopes
4.) Identify an element as a metal, nonmetal, or mettaloid based on position on the periodic table.

5.) Identify the major polyatomic ions (including charges):  nitrate, hydroxide, carbonate, sulfate, phosphate, ammonium

6.) Recognize groups (columns) and periods (rows) on the periodic table.

7.) Determine empirical formula from % composition data (or molecular formula with molar mass).

8.) Distinguish and name simple ionic and covalent compounds.

9.) Convert between moles, grams, # molecules/atoms, molarity, and density using molar mass, Avogadros number, volume.

10.) Be able to calculate the % elemental composition from a molecular formula.

11.) **Be able to balance a chemical equation and use the balanced equation to predict the amount (moles/mass) of product formed from reactant or vice versa.
Chapters 4 - 6
1.) Define and distinguish precipitation reactions, acid-base reactions, and oxidation reduction reactions
2.) Predict the products of ionic reactions: net ionic reactions
3.) Distinguish between Bronsted acids and bases 
4.) For an oxidation-reduction reaction, identify oxidation numbers, species oxidized, reduced, the reducing agent and the oxidizing agent.
5.) Calculate the concentration of any solution in units of Molarity 

6.) Determine volume of a more concentrated solution needed to prepare a dilute solution

7.) Determine volume of strong base required to titrate a volume of strong acid or vice-versa

8.) Understand and use the relationship between heat and enthalpy
9.) Understand how to use PV=nRT at STP or at constant T, P, or V
10.) Recognize exothermic and endothermic reactions from H° values.

11.) Understand and use the relationship between heat and specific heat 

12.) Use H°f values to determine H°rxn
13.) Use Hess’s law to determine H°rxn given H° for a series of other related reactions

Chapters 7 - 8

1.)
EMR: Understand and use the relationship between energy, frequency, and wavelength.
2.)
Understand quantum numbers; know the relationship between and apply the four quantum numbers:  n, l, ml and ms, to a specific electron/set of electrons in an atom

3.)
Determine the electron configuration for any element or ion from the periodic table 

4.)
Determine the number of valence electrons in an atom, ion, or molecule
5.)
Write an orbital diagram describing the valence electrons for any element or ion

6.)
Know trends in ionic size, atomic size, ionization energy, and electron affinity

Chapters 9-10
1.) Draw Lewis structures and determine formal charges.

2.) Draw and understand resonance structures

3.) Distinguish the best Lewis structure for a given molecule

4.) Understand the relationship between electronegativity and bond type (ionic, non-polar covalent, polar covalent)
5.) Use bond energies to predict Ho for a reaction
6.) Use VSEPR to predict molecular geometry 

7.) Predict hybridization using valence bond theory
Chapters 12-15
1.)
Predict the major intermolecular forces in a given molecule

2.)
Calculate percent by mass of a given amount of solute in a solvent.

3.)
Write a rate expression for a given reaction

4.)
Write a rate law and determine reaction order for a given rxn from experimental data 

5.)
Use an integrated rate law to calculate a rate constant, time, initial or final concentration

6.)
Calculate the half life for a first order reaction
8.) Write the equilibrium constant expression for a given reaction and use to calculate K or equilibrium conditions

9.) Convert between Kc and Kp
10.) Understand the dependence of K on reaction direction and coefficients.

11.) Use Q to predict the direction of a reaction to reach equilibrium

12.) From a set of initial concentrations/pressures and the equilibrium constant, determine the concentrations/pressures at equilibrium

13.) Use LeChatelier’s principle to determine direction of reaction

Chapter 16-17
1.) Identify conjugate acid/base pairs

2.) Know the relationship between [H3O+], pH, [OH-], and pOH

3.) Identify strong acids (HCl, HBr, HI and others with high Ka values) and bases (OH and Group 1 & 2 oxides), and weak acids and bases from Ka/pKa or Kb/pKb values

4.) Use Ka/b or pKa/b to determine equilibrium concentrations of H+ or OH- and corresponding pH/pOH

5.) Identify whether a salt will produce and acidic, neutral, or basic solution
6.) Use Ka or Kb to determine concentrations at equilibrium given an initial concentration
7.) Identify a buffer mixture and understand the uses/how they work.

