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You should be successful on the Final, if you can do all of the topics for the previous exams plus 

the following:  

Chapter 9:  Chemical Bonding – Molecular Geometry and Bonding Theories 

1. Identify electron domains. 

2. Determine electron domain and molecular geometries using the valence-shell electron-

pair repulsion (VSEPR) model. 

3. Explain deviations from ideal bond angles 

4. Explain molecular polarity and identify if molecules are polar or nonpolar.   

5. Use valence bond theory to explain the energetics and directionality of bonding.   

6. Identify the hybridization of individual atoms within a molecule.   

7. Use hybridization to describe molecules containing multiple bonds.  

8. Define paramagnetic and diamagnetic. 

9. Calculate bond order using molecular orbital theory. 

10. Determine the magnetic properties of a molecule using molecular orbital theory. 

11. Describe molecules with delocalized bonding.   

Chapter 10:  Quantum Theory and the Electronic Structure of Atoms 

1. Name the important characteristics of gases 

2. Define pressure and convert between different units of pressure.   

3. Describe how a barometer and a manometer measure pressure. 

4. Use the gas laws to calculate temperature, pressure, volume, or number of moles.   

5. Define standard temperature and pressure. 

6. Calculate density of a gas or its molar mass. 

7. Determine the amount of reactant consumed using change in pressure or predict the 

volume of a gaseous product.   

8. Describe Dalton’s law of partial pressures. 

9. Calculate mole fractions. 

10. Use partial pressures to solve problems. 

11. Explain kinetic molecular theory. 

12. Calculate room-mean-square (rms) speed (urms). 

13. At a given temperature, compare urms values of molecules with different molar masses.  

14. Compare diffusion and effusion. 

15. Use Graham’s law to compare effusion and diffusion rates of different gases. 

16. Explain factors that cause deviation from ideal gas behavior. 

17. Use the van der Waals equation to calculate the pressure of a real gas.   

Chapter 11:  Intermolecular Forces and the Physical Properties of Liquids and Solids 

 

1. Describe different types of intermolecular forces including: van der Waals forces, dipole-

dipole interactions, hydrogen bonding, instantaneous dipole, London dispersion forces, 

and ion-dipole interactions. 

2. Identify trends in boiling points based on molar mass and dipole moment. 
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3. Explain why the meniscus of water is concave up and the meniscus of mercury is convex. 

4. Define volatile, evaporation, condensation, dynamic equilibrium, and equilibrium vapor 

pressure.   

5. Use the Clausius-Claperyon equation to calculate vapor pressure, molar heat of 

vaporization, or temperature.   

6. Identify different types of cubic cells (simple cubic, body-centered, and face-centered) 

7. Calculate the edge length or atomic radius of a cubic cell. 

8. Classify crystals as ionic, covalent, molecular, or metallic. 

9. Use the Bragg equation to calculate wavelength, angle between X rays and the plane of 

the crystal, or the distance between adjacent planes.   

10. Describe amorphous solids. 

11. Define phase, boiling point, melting point, molar heat of vaporization, molar heat of 

fusion,  

12. Recognize different phase changes.   

13. Identify trends in critical temperature and critical pressure based on intermolecular 

forces. 

14. Calculate enthalpy changes during phase changes. 

15. Interpret phase diagrams.   

Chapter 13:  Physical Properties of Solutions 

1. Recognize different types of solutions. 

2. Define solubility, saturated solution, unsaturated solution, and supersaturated solution. 

3. Describe how intermolecular forces affect solubility and the solvation process. 

4. Convert concentration units between molarity, molality, or percent by mass.   

5. Identify factors that affect solubility.   

6. Use Henry’s law to calculate the solubility of gas in a liquid. 

7. Determine partial pressure of a solvent over a solution, mole fraction of a solution, vapor 

pressure of a pure solvent, or vapor pressure decrease. 

8. Describe the colligative properties.   

9. Calculate boiling point elevation or molality.   

10. Calculate freezing point depression or molality. 

11. Calculate osmotic pressure or molarity.   

12. Define isotonic, hypotonic, and hypertonic.   

13. Determine the van’t Hoff factor for electrolyte solutions.   

14. Calculate molar mass using colligative properties. 

15. Calculate percent ionization using colligative properties.  

 


