
Pre-AP Cumulative Final Exam Review 2014
Dimensional Analysis:
1. Be able to use a conversion chart to perform dimensional analysis. Be able to use the metric system.

2. What is density? What are its units? Be able to use density as a link in dimensional analysis.

3. What are the equations for common geometric shapes? Be able to use them in dimensional analysis.

Atomic Theory:

1. Know historical scientists and their discoveries/contributions to modern atomic theory.

2. Describe an atom and its dimensions.

3. What are isotopes and how are they notated?

4. How are atomic masses calculated?

Matter

1. What are examples of extensive and intensive properties?

2. Know the properties of the four states of matter. How would the molecular-level pictures of a plasma, gas, liquid, and solid look different? Draw them.

3. What are some examples of chemical and physical changes? What are some examples of chemical and physical properties?

4. Draw the flowchart for matter. Know how to classify matter.

Electron Configuration:

1. How are electrons arranged in the atom?

2. What are Hund’s Rule and Pauli’s Exclusion principle?

3. What is the Aufbau order?

4. How many sublevels are in each energy level? 

5. How many orbitals and electrons are in each type of sublevel?

6. Be able to draw orbital diagrams and write electron configurations. 

7. What are ions and how do they form? In what order will atoms lose electrons?

8. Be able to calculate valence electrons for neutral atoms and for ions.

Electromagnetic Waves:

1. What are photons?

2. What is the relationship between frequency and wavelength? 
3. What is the relationship between frequency and energy?
4. What is the relationship between energy and wavelength?
5. Why do elements burn certain colors? (Flame test lab)

6. What determines the color of light an electron emits?

Experimental Design/Statistics

1. What are independent and dependent variables? Which variable is plotted on each axis of a graph?

2. What is standard deviation and how is it interpreted?

3. When and how would a 1-sample t-test be used? When and how would a 2-sample t-test be used?

4. What is a p-value and how is it interpreted?

Periodicity:

1. What are the group names on the periodic table?

2. What is electron shielding? 

3. What is effective nuclear charge?

4. Describe periodic trends for atomic radius.

5. Define electronegativity. Know how it changes across a row and down a column.

6. Describe periodic trends for ionization energy.

7. Explain how ionic radius is affected by gaining or losing electrons. What is isoelectronic?

Nomenclature:

1. What elements will form covalent bonds? How are covalent compounds named?

2. What elements will form ionic bonds? How are ionic compounds named? How are charges of transition metals indicated?

3. What are the names, formulas and charges of common polyatomic ions? 

4. How are hydrates named?

5. How are binary and polyatomic acids named?

Bonding
1. How are Lewis Structures drawn? What is formal charge? What is an expanded octet and which atoms can have one?

2. What are the molecular shapes and bond angles? Why are some angles “less than 120º?”

3. Why is molecular geometry important for polarity?

4. What is hybridization? What is a steric number? How are they related? How are they related to shapes?
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IMF’s and Solids

1. List three types of intermolecular forces.

2. List three types of intramolecular forces. Explain what is happening with the electrons in each type. 
3. Which are stronger, intermolecular or intramolecular?

4. List three types of solids. What forces hold each type of solid together? Describe the properties of each type of solid.

Gas Laws:

1. What equation is used when a gaseous system undergoes changes? What equation is used with a single set of conditions? What kinds of units are used for each?

2. What is Dalton’s Law of partial pressures? How is pressure calculated for gases collected over water?

3. What is a mole fraction and how is it related to partial pressure?

4. What is the version of the ideal gas law that has the variable for the density of a gas?

5. Be able to predict qualitative changes in a system (i.e. – if the volume doubles, what will happen to the temperature?)

6. What is the difference between diffusion and effusion? What expressions are used to relate rates and times of different molecules? Justify proportionalities.

Mole

1. Be able to calculate molar masses for any formula, including hydrates. 

2. What is a mole? What is Avogadro’s number? How are they related?

3. How is mass (such as milligrams) converted to number of particles? 

4. Be able to calculate percent composition by mass for an element in a compound.

5. What is the difference between empirical and molecular formulas?

6. How are empirical formulas determined?

7. How are molecular formulas determined using empirical formulas?

Solutions:
1. Be able to define key vocabulary words.

2. What is concentration? What is molarity?

3. What is a stock solution? What is a dilution? What equation is used to calculate a dilution? 

4. What is a solubility curve? Know how to perform calculations associated with the graph.

Chemical Reactions:

1. What is a combustion reaction? 

2. What is a synthesis reaction?

3. What is a decomposition reaction? 
4. What is a single replacement reaction? When does it occur?

5. What is a double replacement reaction? When does it occur? What are “red flags?” What are common gases?
6. Be able to predict products for all five reaction types.

Stoichiometry:

1. What is stoichiometry used for?

2. What is a limiting reactant and how is it determined?

3. How is the amount of excess reagent calculated?

4. What is percent yield? How is it calculated, and how is it used in stoichiometry? How is it used when determining the amount of excess reagent present?
Thermochemistry:

1. What is the difference between enthalpy and heat? What is the difference between enthalpy and specific heat capacity (know units)?
2. How can enthalpies be used in stoichiometry?
3. What is the Law of Conservation of Energy and how is it used in thermochemistry? What is q? What kind of units does it have? 

4. Be able to draw a phase change diagram. How are enthalpies of fusion and vaporization used?

Equilibrium:

1. What is an equilibrium expression? What is a RICE table? What types of units can be used in RICE tables?

2. How can Kp and Kc be interconverted?

3. How is it determined whether or not a system is at equilibrium? If a system is not at equilibrium, how is the direction of shift determined?

4. What is Le Châtelier’s Principle? Know how the equilibrium pressures/concentrations will shift/change for changes in reactants/products and temperature.

5. What are the strong acids and strong bases?

6. What are the general equations for the dissociation of weak acids/bases? Be able to predict pH.
7. What are Ka and Kb and Kw? How are they related?
8. Know how to do calculations to convert between pH, pOH, [H+], and [OH-] for solutions.
9. Know how to use a RICE table to work a problem with a weak acid.

10. What is a neutralization reaction? 

11. What are the strong acids and strong bases?  
12. Be able to define strong and weak in terms of acids and bases.


